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Profits for dairies... 


in 


HANDI-SQUARES! 


SAVE SPACE, TIME, MONEY! 


Where you had 2 cases of stand- 
ard rounds, now put 3 cases of 
Handi-Squares! More efficient 
use of plant and truck capacity. 
Handi-Squares’ economy con- 
tinues year after year, quickly 
absorbs change-over cost. 


RETAILERS LIKE "EM... STOCK "EM! 


Retailers can store up‘o 50% DRINK 

more milk in refrigerators MORE 

. make more sales, profits 

. without more storage 

space. Milk in returnable 

glass bottles increases traffic, 
brings other sales. 


CONSUMERS LIKE "EM... BUY "EM! 
Housewives prefer milk in a 
glass container. They trust its 
protection of milk’s delicate fla- 
vor. And they vote 9-to-1 for 
Squares over any other style of 
glass container. 


USE this space 
for your dairy’s name 
trade mark or sales 


Dwraglas HANDI-SQUARE BOTTLES 


The trusted protection, unequaled economy of the returnable bottle . . . with 
new conveniences for the consumer, greater operating efficiency for dairies. 


OWENS-ILLINOIS GLASS COMPANY « TOLEDO |. OHIO « BRANCHES IN PR:NCIPAL CITIES 


Your advertisement is being read in every State and in 25 Fereign Countries 
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THIS is the way 
Cows are Going to be Milked 


F on YOUR Farm SOME DAY / 


SYSTEM of MILKING COWS 
of MILKIA 


THIS Book This system of milking cows is so very right 
that its use is spreading rapidly. ..1948 may not 

will explain be the year that it will come to your farm but 
THE SURGE KING COWS now is an excellent time for you to get all the 
WHY. ee facts... now is a good time to tell us to mail you 
the story of the Surge System of Milking Cows. 
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We are doing our level best — materials are still 
short, but we are now able to take care of a 
few more farmers every day. 


BABSON BROS. CO. 

2843 W. 19th St., Chicago 23, Ill. Dept. 808c 
Gentlemen: Please send me your Free Book describing 

the Surge System of milking cows. 


BABSON BROS. CO. 


2843 West Nineteenth St., Chicago 23, Ill. 


‘opyright 1948 by Babson Bros, Co. 


SYRACUSE + HOUSTON «+ LOS ANGELES + KANSAS CITY 


MILK________COWS 
(number) 
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KIMBLE BOTTLES 
| are America’s standard 


EREVER Babcock tests are used 
to determine the quality of 
dairy products, Kimble Babcock test 
bottles are standard protection of the 
accuracy of the tests. Kimble Dairy 
Glassware meets every Federal and 
State requirement. 
Send for your copy of the Kimble 


Kimble Babcock Test Bottle No. 2040 


Dairy Manual (3rd Edition) covering 
methods of testing milk, cream, cheese, 
ice cream and other dairy products. 
No obligation. Use Kimble Dairy 
Glassware for accurate results. Dis- 
tributed by leading Dairy Supply 
houses throughout the United States 
and Canada. 


FOR ASSURANCE LOOK FOR THE KIMBLE K—THE VISIBLE GUARANTEE OF INVISIBLE QUALITY 


KIMBLE GLASS 1, on10 


Division of Owens-Illinois Glass Company 
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It it’s a Wyandotte Cleaning Compound, it 
is made to do a specific job efficiently, 
economically. 

Take Wyandotte Kanwash, for example. 
Kanwash is especially adapted to washing milk 
or cream cans under difficult cleaning condi- 
tions. A highly active, free-rinsing compound, 
it has remarkable cleaning and brightening 
qualities without undesirable effects on tin sur- 
faces. Kanwash holds its strength in solution. 


Wyandotte S.R.-10 removes even the most 
stubborn milkstone deposits from pasteurizers, 


WYANDOTTE CHEMICALS CORPORATION 
SERVICE REPRESENTATIVES IN 88 CITIES 


WYANDOTTE, MICHIGAN 


short-time heaters, storage tanks, milk cans and 
other plant equipment. A dry, granular prod- 
uct that is readily soluble in water, S.R.-10 does 
a safe and thorough job. 

No matter what your cleaning problems may 
be, you'll find the answers in the complete line 
of Wyandotte Dairy Cleaners. Your Wyan- 
dotte Representative will be glad to tell you 
more about these products and how they can 
benefit you. He’s always at your service. 


Myandotte 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Now good time 


pure of texture. 


Patapar butter wrappers are 
furnished in popular sizes for print 
butter and country rolls. Packed in 
1,000-sheet boxes. 


Milk bottle hoods 


Patapar hoods give utmost 
protection and at the same time 
dress up the bottles. We'll print 

iat each hood with your brand name 
and message. 

CT] Milk can gaskets 

Patapar gasket covers make lids fit 
snugly. They stop leakage and 
keep out dust and germs. Furnished 
in sizes which fit up to 40-quart 
cans. 


You can have Patapar 
plain or printed 


If you want your Patapar printed we'll do it for you in our 
own plants. Here expert craftsmen turn out the work 


beautifully and economically in one color or several colors. 


It's a complete printing service for Patapar. We'll create 
designs for you, do the art work, typesetting, make 
engravings - handle every detail. 


Butter wrappers 


a Tub liners and circles 
Patapar tub liners and circles come [] 
in various sizes for tubs of standard 
capacities. Also liners for bulk 
corrugated boxes. 


check your Patapar needs 


You'll find Patapar the best paper for 
many jobs. It has high wet-strength. It 
resists grease. It is odorless, tasteless, 


Printer box liners 


Patapar provides protection 
against wood splinters. Keeps 
butter from sticking to box. 


Cheese wrappers 


Patapar is ideal as a package liner, 
or as a wrapper for cheese packed 
in cartons. 


Seal for cleanout ports 


Patapar makes a tight sanitary seal 
for cleanout ports on milk coolers 
and similar equipment. 


Ice cream flavor labels 


Patapar flavor labels give 
protection and identify the flavor 
in each can. Furnished printed for 
all popular flavors. 


Patapar Keymark 
ble 9) The Patapar Keymark is 
“s nationally advertised as the 

symbol of wrapper pro- 
tection. You are welcome to include the 
Keymark on your printed Patapar 
wrappers at no extra cost. It’s a way to 
remind customers that your product 1s 
well protected. 


*Reg. U.S. Pat. Off. 


Paterson Parchment Paper Company « Bristol, Pennsylvania 
Headquarters for Vegetable Parchment Since 1885 

WEST COAST PLANT: 340 BRYANT STREET, SAN FRANCISCO 7, CALIFORNIA 

BRANCH OFFICES: 120 BROADWAY, NEW YORK 5, N. Y. «© 111 WEST WASHINGTON ST., CHICAGO 2, ILL. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Time for Plain Talk on Foot-and-Mouth Disease 


For the preparation of Vaccine against Foot-and- 
Mouth Disease (aphtae epizocticae) use the 


DANISH ALUMINUM 
HYDROXIDE GEL 


Danish Aluminum Hydroxide Gel is a high quality 

product used by the DANISH STATE SERUM IN- 

STITUTE for the preparation of vaccine according to 

the methods worked out by the Danish scientists 

Sven Schmidt, Ph.D. Albert Hansen, Ph.D. 
H. O. Schmit-Jensen 


Danish Aluminum Hydroxide Gel is a high disperse 
. Aluminum Hydroxide suspension with a high, con- 
- - and the keeping stant adsorption property and containing 1.3% Alu- 


capacity 
minum Hydroxide calculated as Al,O3;. 
Hydroxide Gel 
ensures the vaccine a Danish Aluminum Hydroxide Gel is submitted to 
high keeping capacity constant control through sensitive biochemical test- 


(12-2 years). ing methods in regard to the adsorption property. 


For further particulars please apply to the Sole Manufacturers 


AKTIESELSKABET | 
DANSK SVOVLSYRE-OG SUPERPHOSPHAT-FABRIK 


(DANISH SULPHURIC ACID AND SUPERPHOSPHATE WORKS, LTD.) 
15 Amaliegade, Copenhagen K 
Denmark 
Cables: Superfos Copenhagen 


Your advertisement is being read in every State and in 25 Foreign Countries 
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goOR LITTLE LAMBS 
o HAVE Lost oyr WAY 


wt 
gaa, BAA, BAA” 


Dairy Flavor deserves a break. 

It gets it with Michael’s Mixevan, the vanilla flavoring 
that mingles instead of mangles. In other words, 

Mixevan blends harmoniously with the clean, dairy flavor 
of cream, milk-solids, and sugar. It gives you 

Controlled Flavor. It gives the public an 


added reason to buy your brand. * 


MICHAEL'S 


Mixevan — 
and other powdered vanilla products 


MIXEVAN “DAVID MICHAEL CO. 


INCORPORATED 
half a century in the flavoring field 


3743-63 D St. Philadelphia 24, Pa. 


Your advertisement is being read in every State and in 25 Foreign Countries 


7 
get 
oW 
y 
i 
~ 
6 
( . JS 
Ser, 
| 
Xx 


8 JOURNAL OF DAIRY SCIENCE 


The De Laval Magnetic Speed- 
way is the only absolutely uni- 
form milker—for best, fastest, 
cleanest milking. No adjust- 
ments, foolproof, dependable. 


If you want the best in milking 
performance —this is it! /| 


The De Laval Sterling Milker 
is the leader of the pneumatic 
pulsator type milkers. Fast, 
precise milking action. Com- 
plete outfits—or units only for 
operation on your present 
milker pipe line for improved 
milking. 


DELAVAL 
Sterling 
MILKER 


Because 3 De Laval Milking gives you 
highest yield per cow—bigger milk checks—cleanest, 
low count milk—easiest, quickest cleaning —sound, 
healthier udders—simple, dependable operation— 
greatest time and labor savings—longer service-life 
—lowest yearly operating costs. 


When are YOU going to change to THE NEW DE LAVAL? 


magnetic heart 


The De Laval Separator Company, Dept. | - 
ONLY DE LAVAL Srondway, New York'6 21K 
Magnetic Speed se me prii matter on: ‘ 
De Level Milkers De Level Weter Heaters 
way Milker gives you the “Magnetic C De Laval Separators 1 De Level Milking Truck Bs 
Heart” which assures UNIFORM De Laval q 
milking and which means the — = 3 
highest milk yield per cow and THE DE LAVAL SEPARATOR COMPANY (RIM vei 2. 
greatest profits. 105 Broodwoy, NEW YORE 6 lown. RFD. State 


Your advertisement is being read in every State and in 25 Foreign Countries 
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in Handling Today’s 
Dairy Products 


Few factors contribute more to 
successful plant operation than 
exact container weight and vol- 
ume and uniform product taste. 
As little as 1/10 ounce product 
excess in containers can make a 
surprising difference in net earn- 
ing figures. Likewise, uniform 
product composition and taste 
insures consumer acceptance. 
The following table, showing 
possible cash losses, clearly 
points up the importance of con- 
stant, accurate tests of butter fat 
content. 


accuracy in testing 
of butter fat and 
total solids. 


Model “D” 
The Mojonnier Tester, 
standard for dairies 
throughout the 
world, combines 
speed and precision- 


“OJONNIER 8PO 


Overfilling 
Cash value or 
Lbs. of of Overweighing 
i d extra fat extra fat of total ; 
T per day per day fat lost in 
fat con- if 1/10% | when 1/10% one year 
tent per- over over stand- (365 days) Amount o 
centage standard art at .90 | when 1/10% overfill 
per Ib. over standard overweig pra 
Overfilling 
taille 313.75 $ 8,388.00 
i 107.50 96.75 $35,313. 
milk Quarts 3.25 0 arene 
1/20 ounce 
7.90 43.50 39.15 14,290.00 | per can 6,324.00 
Overfilling 
Sweetened | 2,000 Cases 
8.50 90.00 81.00 29,565.00 | per can 9,281.00 
whole mi cans e 
’ 1/20 ounce 
Butter 80.00 4.50 4.05 1,478.00 | per pound 
Overweighing 
Cheese Pe be 25.00 22.50 8,212.00 | 1/20 oz.-per Ib. 14,600.00 
Overweighing 
18.00 6,570.00 | 1/20 0z.-perIb.| 9,125.00 
powder Pounds 26.00 20.00 a 
oad 1 fluid oz. 
~ 9 Pal 18.20 16.38 5,978.70 per gallon 5,701.00 
mix 


Standard 


Throughout 


the World 


WEST-OHIO STREET CHICAGO 44, ILLINOIS 


Your advertisement is being read in every State and in 25 Foreign Countries 
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on Total and Thermoduric Levels of Night and Morn- 
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boratory 


VEL 


BACTERIA COUNTS! 


Cleans Milking Equipment Cleaner 


Eliminates Milkstone! 


MOST EXTENSIVE EXPERIMENT OF ITS TYPE 
IN THE HISTORY OF THE DAIRY INDUSTRY! 


STUDY just released by a leading in- 
dependent laboratory proves that high 
bacteria counts caused by inadequate clean- 
ing methods can easily be reduced. By 
cleaning milking equipment more thoroughly 
and eliminating milkstone, Vel, a neutral 
monoglyceride detergent, drastically reduces 
total and thermoduric counts. 


FREE 


Full account 
of VEL 
experiment 
Write Vel, Dept. M-647, Jersey City2, N.J " 


Ask for a copy of the 38-page report, ‘“Wetting- 
Agent Cleaning of Milking Machines and its Effect 


ing Milk,” by the New Jersey Dairy Laboratories. 


For this experiment, the laboratory se- 
lected a group of shippers whose consistently 
Ingh bacteria counts were the result of poor 
milk-handling techniques. These techniques 
were corrected and standardized so that the 
only variable in the milk-handling routine 
was the way in which the milking equipment 
was cleaned. Half the shippers cleaned with 
Vel. The other half cleaned their milking 
equipment by any method they preferred 
except with Vel and the VELocity methcad. 


VEL AND ONLY VEL 
OFFERS THIS PROOF! 


As shown on the chart (above right), the re- 
sults of this experiment prove the efficiency 
of Vel in reducing bacteria counts. On the 
farms where ordinary cleaning methods were 
used, the bacteria counts remained high. 
Where Vel was used, the bacteria counts, in 
every case, were reduced drastically from 
their former high level. Vel is not a bacteri- 
cide, but is a wetting agent of the type rec- 
ommended by many agricultural schools. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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*VEL is the trade-mark of the 
Colgate-Palmolive-Peet Co., 
Jersey City 2, N. J. 


... And VEL cleans 
so much faster...easier! 


Vel is so much faster and easier to use that now, for 
the first time, it is easy for busy farmers to keep their 
milking equipment really clean, and improve the 
quality of their milk. 

Vel flushes out the milk fat and milk slime; so 
brushing is cut to the minimum. In less time, with 
less work... Vel gets milking machines, separators, 
pails, cans, strainers, and churns cleaner than they’ve 
probably been since they were new. 


COLGATE 


Your advertisement is being read in every State and in 25 Foreign Countries 
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This is the third in a series of announcements covering the Research 
Program being carried on by the Jersey breed. The July announcement 
briefly depicted the ten projects now under consideration, six projects call- 
ing for analysis of data in the Club office, four involving co-operative agree- 
ments with each of four State Agricultural Colleges. « The balance of the 
series will be devoted to a discussion of each of these four. co-operative 


projects. 


A Shudy of Brod Type Related to Parentage Mode of 
Ohio Slate University Co-operating 


Our breed has made a grant to Ohio State University for use in a proj- 
ect on ‘‘Cellular Antigens In The Blood Of Cattle.’’ This research has 
commenced, under the direction of Dr. L. C. Ferguson, and has as its ulti- 
mate objectives : 


1. Improvement in determining parentage in cattle, by increasing the 
number of antigens recognized. 


2. Procurement of information as to any correlation between cellular 
antigens and other inherited characteristics of economic importance, 
such as milk production, fat percentage, etc. 


3. Investigation of other leads having possible value in application of 
the techniques to cattle breeding. 


The rémerican Yersey Cattle Cub 


COLUMBUS 15, OHIO 


Your advertisement is being read in every State and in 25 Foreign Countries 
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THE NUTRITIVE VALUE OF HOMOGENIZED MILK: A REVIEW’ 


G. M. TROUT 
Michigan Agricultural Experiment Station, East Lansing 


The consuming public seems to have accepted homogenized milk far be- 
yond the anticipations of the early enthusiasts for the product. In the be- 
ginning, extravagant claims for the virtues of homogenized milk sometimes 
were made, mostly in good faith, to arouse interest in it. Once the consumer 
gave properly processed homogenized milk a fair trial, he generally became 
an enthusiast for the new product. In fact, homogenized milk once used 
often sold itself because of certain inherent qualities, and the extravagant 
claims were soon forgotten or ignored. Nevertheless, the belief persists in 
some sections that homogenized milk has superior nutritive values, thus pre- 
suming that nonhomogenized milk is lacking somewhat in those properties 
or values which give the full measure of nutrition. Consequently, the evalu- 
ation of the contributing factors affecting the nutritive value of homog- 
enized milk in the light of scientific data on the subject seems desirable. 

Among the factors which may contribute to better nutrition when homogen- 
ized milk is used and which should be reviewed are: (I) palatability; (II) 
homogeneity ; (III) curd tension; (IV) digestibility ; and (V) miscellaneous 
factors. Also, it seemed expedient to review its use in infant feeding (VI) 
as well. 

Extravagant Claims for Homogenized Milk 


The early attempts to introduce homogenized milk in America in the 
Province of Quebec, Canada, around 1909 were not successful. Nearly 20 
years were to pass before the public accepted the product. It should be 
pointed out, however, that although at both periods the milks were called 
‘‘homogenized,’’ there was, in reality, a considerable difference between 
them. The homogenized milk introduced in 1909, rendered homogeneous by 
means of the Gaulin homogenizer, was sterilized in bottles at 226° F. for 20 
minutes; that of 1927 was properly homogenized but was not a sterilized 
product. The homogenized milk of 1909 was heralded as a medicinal prod- 
uct, a ‘‘cure all’’; that of 1927 was recognized merely as a milk of good 
flavor. For example, in 1909, Trudel (115) made the following thereapeutic 
claims for homogenized milk: 

1 Journal Article no. 944 (n.s.) from The Michigan Agricultural Experiment Station. 
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‘«¢Taurentia’ (homogenized) milk, especially the maternized (homogenized and 
sterilized) 2 constitutes a food of the highest order, and is particularly to be recommended 
for bottle babies, in cases of diseases of the digestive tube, such as gastroenteritis, 
green diarrhoea, cholera infantum and also for children suffering from ringworm of 


the sealp or face. 

‘*The use of ‘Laurentia’ milk is also advisable for adults suffering from dyspepsia, 
acute or chronic gastritis, irritation of catarrh of the stomach consequent upon dietic 
(sie) excesses or the abuse of alcoholic liquors. It also constitutes a valuable food for 
persons afflicted with kidney and liver diseases such as congestion of these organs, 
jaundice, cyrrhose (sic), acute or chronic nevritis (sic), Bright’s disease, as well as in 
eases of inflammation of the bladder and the urinary canal. Finally, it is to be 
recommended in cases of infectious diseases, where the system already invaded by 
microbes and their secretions needs a perfectly aseptic food, under this heading we 
may include measles, scarlate (sic) fever, dyphtheria, grippe, typhoid fever, ete., and 
also all kinds of poisoning, acute or chronic.’’ 

Thus, it is not surprising that early attempts to sell homogenized milk 
were not successful. Unfortunately, even after a lapse of over thirty years, 
some extravagant claims for homogenized milk still persist, so that Harding 
(52) in 1938 was impelled to write as follows: 

‘*Homogenization has suffered more from its friends than from any other cause, 

‘*They commonly say that homogenized milk digests much better than the untreated 
milk. As a matter of fact, milk is one of our most completely digested foods and much 
of this talk in favor of homogenization has been little less than a libel against the 
ordinary milk. 

**Tt is hard to understand why some milk dealers will make such an unfair presenta- 
tion regarding their ordinary milk in the hopes of selling a few bottles of homogenized 
milk. If the statements were true it would be a doubtful business procedure, and 
when there seems to be an entire lack of dependable data for the statement that 
homogenization makes any measurable increase in the digestibility of milk the business 
motive is hard to understand.’’ 


Advantages Reported for Homogenized Milk 


Buttenberg (21), Pittius (88), Bordas et al. (16), Schoofs (92), Bishop 
and Murphy (13), and von Sobbe (94) early pointed out that the prevention 
of the removal of cream was one of the major advantages of homogenized 
milk. Sidersky (93) believed that the fresh milk taste of homogenized 
milk was a factor in its favor, as well as the stability of its fat emulsion. 
Istaz and Van Soest (64) stated that homogenized milk had a very fine 
flavor and was especially well suited for nutrition. Gaulin et al. (47) 
demonstrated to their own satisfaction that homogenized milk was ‘‘much 
more digestible’? than nonhomogenized milk. In addition, Bishop and 
Murphy (13) reported claims that homogenized milk was more easily 
digestible. 

More recently, Hess et al. (53) believed that the ‘‘greatest value of all 
these milk modifications (heat treatments and additions) may lie in the 


2 Reviewer’s explanation. 
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soft, broken curd, which exposes a large surface to the digestion juices 
and to denaturization of the proteins.’’ Jones (70) emphasized that when 
using homogenized milk every consumer would receive his fair share of 
milk fat since there could be no stealing of cream, leaving the skim milk for 
the children. He admonished, ‘‘ Homogenized milk can never be skim milk.”’ 
With wider use of homogenized milk, other nutritional advantages were 
claimed for it. 

Wolman (127, 129) believed that ‘‘the nutritive benefit of adequately 
homogenized milk—whether pressure treated or sonized—rests in the small 
soft curds that form in the stomach of the individual who drinks the milk. 
Certain other advantages might be mentioned, namely, improved flavor, 
uniform distribution of the fat, and protection against theft of cream 
content.’’ Later he (132) pointed out that the sanitary quality of homo- 
genized milk was as important as its curd quality, stating that a low 
bacterial count could be maintained with higher-than-normal hola-r pasteur- 
ization temperatures without producing a detectable heated flavor. 

Of 22 reasons classified by Tracy (105) from consumers as to why 
they used homogenized milk, 11 seemed to have a direct or indirect bearing 
upon its nutritive value. These were: 

a. ‘‘Tastes richer.’’ 

b. ‘‘Easy to prepare for baby feeding.’’ 

e. ‘‘The last glass is as good as the first.’’ 

d. ‘‘No cream rises to top of glass standing in refrigerator.’’ 

e. ‘‘There is no temptation to remove the cream.’’ 

f. ‘‘There is no loss of cream in scum after boiling.’’ 

g. ‘‘Feedings prepared for infants in advance do not have to be remixed 
when used.”’ 

‘“‘Our youngsters refuse to drink any other kind of milk.’’ 

‘*As a result of my children’s drinking more of this milk, all have 

gained weight.’’ 

j. ‘‘Nipples on bottles do not stop up and baby gets proper proportion 
of fat.’’ 

k. ‘‘An infant born in October was fed prepared powdered milk but was 
unable to properly digest fat. Was then fed homogenized milk which 
has been digested easily and infant has been gaining weight steadily.’’ 


Wolman (131, 133) listed four advantages of homogenized milk of 
medical interest and importance when compared with ordinary market 
milks, namely:*(a) uniform distribution of fat; (b) good flavor; (c) 
possibility of high sanitary quality; and (d) altered curd properties re- 
sulting in improved digestibility. 

McLester (84) gave the following advantages for homogenized milk: 


‘*It is more easily digested; because of the smaller size of the fat droplets to 
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which it is attached, the vitamin D is better utilized; the fat globules do not rise to 
the top but remained suspended, and the curd is smaller and more easily digested.’’ 

Another advantage of considerable merit is its suitability for infant 
feeding (33, 43, 46, 66, 69, 111, 127, 129, 130, 131), and in hospitals (33, 127). 

A nutritional advantage of the use of homogenized milk in hospitals, 
institutions and restaurants is well stated by Doan (34) as follows: 

‘¢The process is of particular advantage where the milk is to be dispensed from 
bulk as is the case in hospitals, institutions, restaurants, ete. It will insure that each 
recipient of the product obtains a proper proportion of the fat and the ‘cream’ is not 
kept in the kitchen for benefit of the ‘help’. In hospital use it is preferred by the 
dietitian because it is certain that each portion of the milk is identical and that one 
patient does not get ‘light cream’ and another skim milk.’’ 

The use of homogenized milk in schools would seem to be of a direct 
advantage. Kelly (71) found that when nonhomogenized milk was served 
to school children in half-pint bottles, an average of 5.6 per cent of the 
milk was left in the bottle. This remnant contained nearly 16 per cent of 
the fat. Obviously, the milk was not thoroughly mixed before serving; 
nor could the children be relied upon to do the mixing. Evidently when 
the straws were inserted, the bottom layer was drawn off first, while the 
ereamy portion remained until the last. These data indicated that the 
school children were being deprived of a portion of the butterfat they were 
supposed to have. He concluded that this loss could be largely obviated 
by proper homogenization of all milk delivered to schools. 


I. PALATABILITY 


Palatability is an important attribute of foods, having an indirect 
bearing upon nutrition. Unless food is palatable it will not be readily 
accepted or ingested with anticipation. Moreover, it is reasonable to 
presume that larger quantities of palatable than of non-palatable foods 
will be consumed. Several factors, such as initial flavor, stability of flavor, 
homogeneity, appearance, smoothness, and absence of cream clots (93), 
influence the palatability of milk. Properly processed homogenized milk 
has those properties, but as pointed out by Hood and White (61), homo- 
genized milk is more susceptible to an off-flavor due to light, the activated 
or sunshine flavor, than nonhomogenized milk. 

That the early homogenized milk was not always palatable is not 
surprising. The early process involving sterilization of the milk yielded 
a cooked flavor. Furthermore, the role of lipase in decreasing the pH (32) 
and inducing lipolysis (42, 51) was not known. Despite the fact that 
increased acidities were encountered in early homogenization (16) and that 
much discussion was had in .1905 over a ‘‘bad”’ flavor, resembling butyric 
acid, which was believed to be due to the contamination and growth of 
specific bacteria in homogenized milk (47), Ladd (77) reported that homo- 
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genization decidedly improved the flavor of milk. However, Washburn 
and Jones (121) reported that homogenized milk was not as palatable as 
nonhomogenized milk. They observed that pigs apparently disliked homo- 
genized milk. They noted that throughout the feeding trial the pigs which 
were fed homogenized milk were not inclined to gorge themselves and that 
the homogenized milk was not relished as well as the normal milk, although 
the animals to which it was fed had never been accustomed to cow’s milk. 
It must be pointed out, however, that the milk was raw, was homogenized 
at 85° F., and was stored for some time—conditions favoring development 
of rancidity. Without a doubt this homogenized milk was so rancid and 
repulsive that even pigs drank it reluctantly. On the other hand, Berry 
(11) found that rats receiving homogenized milk consumed 17.5 ml. more 
milk per day per rat on the average than those having access to normal 
hard-curd milk. Tretsven (108) found, also, that rats consumed more 
homogenized milk than normal hard-curd or normal soft-curd milk. 

In comparing the flavor of nonhomogenized and homogenized milk, 
the flavors of the fresh products and those of samples stored for several 
days following processing should be considered. Homogenization does 
fix the clean, sweet flavor of milk against oxidation (107). - 

Babcock (6), securing 470 opinions on 470 samples each of homogenized 
and nonhomogenized milk as to its palatability, found that with milk of 
good flavor, properly homogenized, 62.1 per cent of the opinions showed 
no prejudice against homogenized milk. He (7) believed that the im- 
proved palatability reported for properly prepared homogenized milk 
might make it an important factor in increasing the per capita consumption 
of milk. 

Trout (110) and Trout et al. (113), comparing the flavors of freshly 
processed products, noted that: (a) homogenization of pasteurized milk 
did not impair the flavor or cause the development of any undesirable 
flavor; (b) the flavor of homogenized pasteurized milk did not merit first 
choice over the nonhomogenized milk by the majority of the judges; (c) 
difficulty was encountered in picking out the homogenized samples from 
the nonhomogenized ; and (d) the homogenized milk seemed smoother, and 
therefore, richer to some of the judges than the nonhomogenized pasteur- 
ized milk. 

Doan (37), making a preference study, found that a greater number of 
people preferred homogenized to nonhomogenized milk at all fat levels 
from 2.5 to 5.0 per cent at 0.5 intervals but noted the highest percentage of 
preferences was obtained at the 4.0 per cent level. The consensus was that 
the process made the milk ‘‘richer’’, ‘‘smoother’’ or ‘‘creamier’’. 

Homogenization retards or inhibits the development of the oxidized 
flavor of milk, as shown by Tracy et al. (107), by Thurston et al. (103), 
and later substantiated by Ross (89), Doan (35), Trout and Gould (112), 
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Larsen et al. (78), and Babeock (8). Thus, properly stored homogenized 
milk retains the fresh flavor over an extended period, a factor not to be 
discounted in evaluating the flavor of homogenized milk. Moreover, homo- 
genized milk cannot be mixed or blended with raw milk and retain its 
palatability, for such mixtures soon become rancid (42, 49, 79). 

Wolman (130) observed that homogenized cow’s milk had a pleasing 
flavor. He (131) believed that the masking effect of homogenization on 
the possible ‘‘cooked’’ flavor when milk was pasteurized at 150° F., as 
shown by Spur (96), was beneficial in that the flavor was not impared and 
the augmented pasteurization heat was of obvious importance as a sanitary 
safeguard. 

II. HOMOGENEITY 


Properly processed homogenized milk retains its homogeneity over an 
extended period of time (93). This property early was recognized in the 
product. In fact, such milk originally was known as fixed milk, ‘‘lait fixe’’ 
(47), and the process itself was known as ‘‘fixation’’ (16, 92). That the 
product could not be creamed or churned in transport was the basis for 
the prediction of a favorable future for homogenized milk (93). Despite 
absence of cream-line formation on properly processed homogenized milk 
(106, 114), some upward migration of fat globules occurs upon long 
standing (40, 114), and some settling of the fat and solids-not-fat occurs 
when the milk is frozen and thawed slowly (110). Nevertheless, the actual 
upward migration of fat in a quart of milk is practically insignificant, 
slightly over 1 per cent, even when the United States Public Health Service 
maximum of 10 per cent differential between the percentage fat in the upper 
100 ml. and the remainder of the quart has been reached. Thus, for all 
practical purposes, properly homogenized milk is virtually homogeneous 
throughout. 

Distribution of vitamin A and vitamin D. Vitamins A and D, asso- 
ciated with milk fat, are distributed uniformly throughout properly homo- 
genized milk and thus are available proportionately as the milk is consumed. 
There is no removal of the vitamin A- and D-bearing fat of omogenized 
milk in the form of cream for coffee, leaving the less-vitamin-rich milk for 
beverage use. Jeans (65) believed that when vitamin D was added to milk, 
its even distribution with the cream throughout the milk by means of homo- 
genization was advantageous. Thus, homogenized milk appears to be the 
best possible vehicle for added vitamin D. 

Marriott and Jeans (81) advised that in homogenized, vitamin-D milk 
the vitamin D was evenly distributed and, when the milk contained 400 
units to the quart, the vitamin D intake of the baby was ample if customary 
amounts of milk were ingested. Krauss et al. (75), making bioassays by 
the line-test procedure of normal milk, homogenized milk and mineral 
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modified soft-curd milk, all from the same source, and natural soft-curd 
milk, all fortified to the extent of 400 units of vitamin D per quart, found 
the same degree of healing when equal amounts of each were fed. They 
concluded that the effectiveness of added vitamin D was not influenced 
by the curd-tension of the milk. McLester (84) believed that the vitamin 
D of homogenized milk was better utilized because of the smaller size of 
the fat globules to which it was attached. 


Ill. CURD TENSION 


There are many ways of lowering the curd-tension of cow’s milk, such 
as acidifying, diluting, boiling, mineral modification, enzyme treatment 
and homogenization. Apparently, however, homogenized milk is the soft- 
eurd milk most widely sold (132). In fact, homogenized milk often is 
advertised as soft-curd: milk, thus featuring this property to the exclusion 
of other important factors bearing upon its nutritive properties. 

As early as 1916 Washburn and Jones (121) noted that curds formed 
from homogenized milk were so much more flocculent and friable as a result 
of this process that these workers were led to believe that benefit might be 
expected from such treatment. 

Not until 1923 when Hill (54) developed a test for determining the 
eurd tension of milk, believing that the curd variance might be an index 
to the food value of milk for infants, was there much interest chown | in 
soft-eurd milk. 

Since then many research workers (2, 10, 11, 22, 23, 33, 41, 75, 80, 86, 
90, 102, 104, 105, 106, 113, 119, 120, 122, 123) have noted a lowering of 
the curd tension of milk as a result of the homogenization process. 

Percentage reduction. Wallace (119) reported that homogenization 
reduced the curd tension about 50 per cent; Doan and Welch (41) found 
that proper homogenization reduced the curd tension to about 40 per cent 
of that of the original milk; while Theophilus, e¢ al. (102) observed that 
homogenization at pressures of 500, 1,000 and 2,000 lb. reduced the curd 
tension of milk approximately 25, 46 and 53 per cent, respectively. Krauss 
et al. (75) noted that homogenization at 2,500 lb. pressure reduced the curd 
tension 61.5 per cent. 

Essential pressures. Berry (11) concluded that homogenization pres- 
sures of 3,000 to 5,000 lb. were required to render hard-curd milk (50 to 
112 g.) a soft-curd milk. The higher the curd tension of the original milk, 
the greater was the percentage reduction of curd tension after homo- 
genization. Tracy (104, 106) showed that the curd tension of homogenized 
milk varied with the season and with the temperatures and pressures of 
homogenization and emphasized the importance of regulating the homo- 
genizing processes so as to get as low curd tension as possible. He (105, 
106) secured approximately maximum reduction in curd tension of milk 
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when homogenizing at 2,500 lb. pressure. Likewise, Caulfield and Martin 
(22), Doan (35), and Babeock (8) observed that pressures in excess of 2,500 
lb. per square inch appeared to be of little practical value in further reduc- 
ing the curd tension of milk. 

Chambers (23) noted in sonic vibration studies that a direct relationship 
existed between the degree of fat dispersion and degree of curd tension 
reduction. 

Jeans et al. (67) stated that homogenization gave soft-curd character to 
milk when the pressure and temperature were appropriate. Later Marriott 
and Jeans (81) advised that milk homogenized at pressures of 2,500 to 4,000 
lb. to the square inch would have a curd tension less than 20 g. 

Mechanism of the lowering of the curd tension of milk by homogenization. 
Lundstedt (80) attributed the curd softening effect of homogenization to the 
increased fat surface which ‘‘ will remove up to 25%°of the casein from the 
serum by the phenomenon of adsorption. The reduction in the concentra- 
tion of the available casein results in a lowered curd tension.’’ Evidently 
these statenients are based upon the findings of Wiegner (124) to the effect 
that in the case of normal milk 2 per cent of the total casein was adsorbed on 
the surface of the fat globules, whereas with homogenized milk 25 per cent 
of the casein was adsorbed on the fat. 

On the other hand, Sommer (95) explained that the effect of homogeniza- 
tion on curd tension was ‘attributable to the increase in the number of 
globules serving as points of weakness in the coagulum and to a lesser extent 
to the casein adsorption on the increased fat surface area causing a lower 
coneentration in the serum proper. 

Nature of curd of homogenized milk. Not only is the curd tension of 
milk changed by homogenization, but its character is changed as well (116). 
Associated with the soft texture are smaller curds, thus increasing the total 
surface area (8, 130, 131). 

. Anthony (5), examining curds from homogenized milk retained in the 
human stomach 0.5 hour and then regurgitated, found them to be fine, uni- 
form, soft, porous and permeable. Prior tu this, however, Gaulin et al. (47) 
had reported with conviction as follows: ‘‘ Fixed milk is much more diges- 
tible and I proved this by comparing homogenized milk with nonhomogen- 
ized milk. I placed in each vat a drop of the same rennet ; the nonhomogen- 
ized milk gives a very thick eurdled milk, hard as rubber; the other, on the 
contrary, a.very divided curdled milk resembling the whites of eggs beaten 
like snow; obviously, this latter must be much more digestible than the 
former.’”* 

Curd-surface arca. When the average curd tension of raw milk (46 g.) 
was reduced to 10 g. by homogenizing and pasteurizing, the average curd 
surface increased approximately 230 per cent (73). When a number of 
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determinations. were averaged, there appeared to be a rather definite inverse 
correlation between curd tension and curd area (74). 

Storrs (100) observed that with untreated, homogenized, enzyme-treated, 
and base-exchange milks studied in vitro at pH ranging from 6.0 to 4.0, the 
amount of curd recovered from homogenized milk varied the least and tended 
to be somewhat bulkier than that of the other milks throughout the entire pH 
range. He (101) found no significant relationship between curd tension 
and curd surface area and believed that these characteristics were inde- 
pendent, each being influenced or determined, possibly, by factors not closely 
related. 

However, Babcock (8) showed that, on the average, as the curd tension 
of milk was lowered by homogenization, the surface area of the curds in- 
creased, but the increases were not significant from the digestion stand- 
point until the milk was homogenized at a pressure of 2,000 lb. or more. 

Spur and Wolman (99) found that the curd area (curd number or in- 
dex) paralleled the curd tension; the homogenized milks, being soft-curd, 
yielded the higher curd numbers. Spur (98) noted that the curd numbers 
of commercial homogenized milks were considerably above 200 and conse- 
quently showed no large curds at all. 

Soft curd of commercial homogenized market milk. The ‘‘softness’’ 
of the curd of commercial homogenized milk sometimes is questioned, with 
the inference that the milk is not properly homogenized with respect to 
pressure and temperature. The Council on Foods of the American Medical 
Association (2) pointed out that unless the conditions of processing were 
known to be suitable, the fact that the milk was homogenized was no as- 
surance that the milk was soft curd. 

Likewise, Chambers (24) tested homogenized milks in which there was 
quite satisfactory fat dispersion without any decrease whatever in curd 
tension, and without perceptible alteration in the curd size or texture. He — 
(25) reported that ‘‘in many localities where several brands of homogen- 
ized milk are being sold on the same claim of enhanced digestibility, tests 
have shown that some actually show change in curd properties while others 
show no change whatever. These differences are usually traceable to im- 
proper maintenance of apparatus, inadequate homogenization pressure, im- 
proper temperature control, or other defects in plant operation over which 
there is at present no control.’’ 

Kugelmass (76) also warned that mere homogenization was no assurance 
that soft-curd milk had been produced unless the conditions of homogeniza- 
tion had been determined. 

Nevertheless, Spur (97) found that the curd tension of grade A and 
grade B homogenized milks marketed by 36 dairies in Philadelphia aver- 
aged 11.6 and 11.2, respectively, and ranged from 5.3 to 18.4 g. and from 
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4.6 and 16.4 g., respectively. These values are well under either the 20 or 
the 30 g. standard. 


IV. DIGESTIBILITY 


As pointed out by Harding (52), many extravagant claims have been 
made for homogenized milk. Those probably recurring most frequently 
have a bearing upon its digestibility. Chambers (24) believed there had 
been altogether too much indiscriminate talk about the improved digesti- 
bility of homogenized milk, with the result that homogenization has become 
synonymous with ease of utilization. Such references as ‘more completely 
digestible’, ‘more easily digested’, ‘more rapidly digested’ and ‘improved 
digestibility’ appear to be more often the result of general observation and 
postulation rather than the result of controlled experimentation. 

Chambers (24) believed that the design of satisfactory tests for digesti- 
bility of milk was difficult because of our incomplete knowledge of the se- 
quence of events in the human digestive system. He pointed out that two 
possibilities existed, namely: (a) feeding the processed milk over a period 
of weeks or months to representative groups of normal children, and (b) 
chemical or physical tests of the milk which could be shown to correlate 
with the effect of feeding the product to infants. Of the latter, curd ten- 
sion, curd size and in vitro digestion have been employed extensively. 

Ease of digestibility of homogenized milk. Early speculation (4, 77) 
was made on the influence of homogenization on the digestibility of the milk, 
since the curd appeared soft and friable and seemed as though it should be 
penetrated more easily by the digestive juices. Gaulin et al. (47) were cer- 
tain that ‘‘Le lait fixe est beaucoup plus digestible.”” Mayer (83) advised 
that homogenized milk was more easily digested than nonhomogenized milk 
and thus was good for sick patients. 

Years later, Hiscox (58) stated that homogenization under proper con- 
ditions of temperature and pressure operates to reduce the curd tension of 
the milk, thereby rendering it more readily digestible. 

Espe and Dye (45) believed that any factor that tended to make the 
digesting mass more porous, to lower curd tension or cause it to absorb 
gastric juice more rapidly, followed by peptonization and disintegration or 
liquefaction, shortened the digestive period. Working with natural soft- 
curd milk, they observed that doubling the curd tension of milk increased 
the length of the digestion period from 30 to 65 per cent. 

Anthony (5) noted that curds from homogenized milk were porous and 
permeable, thus indicating easy admission of the digestants. Lundstedt 
(80) believed that homogenized milk was to be preferred to ordinary whole 
milk, not alone because it was more easily digested but because of its better 
taste. Hull (62), according to Babcock (8), reported digestion studies 
which showed that milk homogenized at 1,500 and 2,500 lb. pressure at a 
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temperature of 130° F. gave results almost the same as those obtained 
from regular milk. 

However, Chambers et al. (27) concluded from their studies that the 
curd-surface area was an adequate index of the relative digestibility of 
milk in the infant’s stomach. They demonstrated that some homogenized 
milk was improved in digestibility by processing to such an extent that it 
could be fed without further modification to premature and newborn 
infants. 

Babcock (8) believed that the smaller curds of homogenized milk af- 
forded a greater surface area for contact with the digestive juices, which 
would seem to make the milk more readily digestible than the nonhomo- 
genized milk. McLester (84) stated the digestibility of milk could be 
enhanced by homogenization. 

Speed of digestion of homogenized milk. Doan (36), in a critical re- 
view of the literature on soft-curd milk, stated that homogenized milk (in- 
cluding sonized) had not reacted very favorably in some im vitro studies, 
so that until further studies were made and particularly until careful 
clinical comparisons were available, little could be said in favor of soft curd 
milk. He (35) explained that homogenized milk did not exhibit as good 
digestibility characteristics as the curd tension would seem to indicate, ap- 
parently because the coagulum, although soft compared with unprocessed 
milk, was adhesive and held together in a mass instead of breaking up into 
a granular or flaky condition. Homogenization undoubtedly improved the 
digestibility of milk but the curd tension apparently was not an index of 
the improvement. 

Later, Doan and Dizikes (38) found that the correlation between curd 
tension value and digestibility for more than 100 samples of a number of 
different types of milk, including homogenized, was rather poor. Their 
observation in part follows: 

‘«While homogenized milk showed curd characteristics and digestion properties 
much superior to unhomogenized milk, particularly at the second and third hours, it 
was considerably inferior to acidified, superheated and evaporated milk and appreciably 
inferior to boiled milk. Sonized milk was slightly inferior to piston homogenized milk, 
as might be expected, since, in general, sonic vibrated milk is less effectively homo- 
genized than milk treated with a piston machine.’’ 


Babcock (7, 8) found in in vitro studies that during the first 15 minutes 
of digestion 76.5 per cent and 56.5 per cent more digestion took place with 
the boiled and homogenized milks, respectively, than took place in the raw 
milk from which they were prepared. However, at the end of 2 hours, 15.4 
per cent more digestion had taken place in the homogenized milk than in 
the raw milk, whereas only 10.3 per cent more digestion took place with the 
boiled milk than with the raw milk. At the end of 5 hours, digestion was 
practically the same for the raw and processed milk. These results indi- 
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cated that both boiled milk and homogenized milk were more quickly but 
not more completely digested than raw milk. 

Kelly (73) reported that the relative rate of digestion of properly 
homogenized milk was similar to that of boiled milk. 

Stomach-emptying time. Doan and Welch (41) observed that soft-curd 
milk appeared to be digested more rapidly and to be eliminated sooner 
from the stomach of humans, calves and rats than hard-curd milk. Exami- 
nation of stomach contents revealed that the curd formed was different, 
the curds from milk of low tension being more friable and looser in makeup 
than those from milk of high tension. 

Chambers and Wolman (26) found that when curd surface areas were 
compared with the usual curd tension, there was general agreement with 
the theory that curd tension is an index of the rate of gastric clearance, 
but exceptions did exist with those milks which were subject to drastic 
additions or subtractions. 

Jeans et al. (67) stated that ‘‘Milk which produces a soft curd in the 
stomach leaves the stomach more quickly and is more readily digested than 
ordinary milk.’’ Tretsven (108) noted that homogenized milk passed 
through the digestive tract of rats much faster than nonhomogenized milk. 
Wilcox (125) reported, as a result of roentgenological studies on adults, 
that homogenized milk left the stomach sooner than soft-curd and average 
milk. 

Hadary et al. (50), using roentgenographic examinations of patients 
who ingested bariumized milks, concluded that no correlation existed be- 
tween the curd tension of the bariumized milks and stomach or colonic 
emptying time of children and that soft-curd milks did not leave the diges- 
tive tract more rapidly than the hard-curd milks. They observed that at 
the 2-hour interval ‘‘the average per cent of stomach emptiness in the case 
of homogenized milk did appear to be significantly greater than for the 
other milks. However, this difference was not evident at four and five 
hours after feedings, all milks showing substantially similar degrees of 
stomach emptiness. Similarly, no statistically significant difference in 
elimination from the system was evident at twenty-four hours after feed- 
ing for the five test milks.’” 

Wolman (135) concluded ‘‘in 72 ‘matched pair’ experiments no meas- 
urable differences could be demonstrated in the intragastric responses to 
‘soft-curd’ homogenized pasteurized milk as compared with the more ‘hard- 
curd’ plain pasteurized milk.’’ The mean coagulation times of the ingested 
milks were 19.2 minutes for homogenized milk and 20.3 minutes for the 
pasteurized milk. Likewise, the mean emptying times were only one min- 
ute apart. The slightly more rapid stomach-emptying time when homo- 
genized milk is ingested probably accounts for many of the statements 
concerning the improvements of the digestibility of homogenized milk. 
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Completeness of digestibility of homogenized milk. Ladd (77), in 1915, 
stated: : 


‘¢Chevalier demonstrated by chemical analyses that the constituents of homogenized 
milk are more completely absorbed than those of simple sterilized milk. The more finely 
divided the food, the greater its accessibility to the digestive fluids, and the greater its 
assimilation. It is interesting to note also that when rennin is added to homogenized 
milk, the curd which results is a homogeneous flaky paste, resembling closely the curd of 
human milk.’’ 


Nevens and Shaw (87) from their studies concluded as follows: 

‘*Many references are found in the literature of the ‘ease of digestibility’ of cer- 
tain kinds of milk, and the term ‘more digestible’ is also commonly used. Many of 
these terms are deduced from the observations of physicians in cases in which they have 
found that one kind of milk agrees with the patient, while another kind causes more or 
less digestive disturbance or is unsatisfactory for some reason. There are many state- 
ments to the effect that evaporated milk and dried milk are ‘more digestible’ than 
fresh raw milk. 

‘*The authors believe that their work helps to clarify the situation which now 
exists with respect to the term digestibility as applied to milk. Claims that homo- 
genization, evaporation, or drying, or a combination of these factors, makes the protein 
and fat of milk more completely digestible, lack the support of adequate experimental 
evidence obtained in actual feeding tests. The author’s findings, however, do not pre- 
clude the possibility that manufacturing processes such as those just mentioned may 
affect the time required for the digestion of the protein and fat, or that they may 
make the milk more readily tolerated by some individuals.’’ 


The Council on Foods of the American Medical Association (3), re- 
viewing the literature on the digestibility of soft-curd milk, summarized 
as follows: 

‘¢There is evidence that a variety of milk preparations which yield soft-curds are 
well tolerated and well utilized by infants, children and older persons. In general, milk 
that has a low-curd tension as determined by appropriate laboratory methods leaves the 
stomach more quickly than milk that does not have this property. Such digestion as 
takes place in the stomach is more quickly accomplished when the curd is soft. The 
evidence is meager, however, that any soft-curd milk are ‘better digested’ or more com- 
pletely digested than ordinary boiled milk.’’ 


Kelly (72) observed from some preliminary studies that homogenized 
milk was not only more rapidly but more completely digested than non- 
homogenized milk. Later he (74) noted that at the end of 5 hours the 
amount of proteolysis was practically the same for nonhomogenized and 
homogenized milks, although at 15 minutes 171 per cent more proteolysis 
took place with the homogenized milk than with the pasteurized milk. 
Babcock (8) concluded that boiled milk and homogenized milk were more 
readily but not more completely digested than raw milk. 

Doan and Flora (39), after extensive in vitro studies on comparative 
digestibilities of several milks, concluded that curd tension value did not 
appear to be a reliable index of digestibility for all types of milk, particu- 
larly of homogenized milk. Homogenization lowered curd tension consid- 
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erably but apparently improved digestibility very slightly, if at all. They 
believed that curd-particle size apparently would be a more accurate index 
of the digestibility of milk and its suitability for use by infants than would 
eurd tension. Likewise, Turner (116), using an im vitro digestibility test, 
found that homogenization did not alter appreciably the relative digesti- 
bility of cow’s milk. 

Digestion of homogenized fat. In the early days of milk homogeniza- 
tion, Birk (12) coneluded that the reduction of the size of fat globules of 
cow’s milk to that of human milk by homogenization possessed no advan- 
tage for well or sick infants over milk not so treated. However, Marriott 
and Schoenthal (82), in a study of the use of evaporated milk in prepara- 
tion of infant formulas, predicted ‘‘Heating does not alter the chemical 
character of the fat of milk, but as evaporated milk is subject to a process 
of homogenization, the fat globules are broken up into much finer particles. 
Just how great a factor this size of the fat globules may be in rendering 
the fat more digestible is as yet undetermined. One might expect that the 
rapidity of digestion of homogenized fat would be greater due to the larger 
surfaces exposed to lipase action.’?’ Dorner and Widmer (42) noted that 
a number of specialists in pediatrics claimed that homogenized milk was 
dangerous for babies because it formed too much fatty acid in the intes- 
tine. Homogenization does accelerate the breaking down of the fat, but 
the question concerning the danger to infants has not been proved and 
Nevens and Shaw (87) pointed out that it is often claimed that manufac- 
turing processes, such as homogenization, which reduce the fat globules to 
smaller size, increase the digestibility of the fat. However, results of their 
studies raised a question regarding the soundness of such claims, since the 
digestibility of the fat of fresh whole milk was so nearly complete that 
there was but little possibility of its being increased. 

Likewise, Holt et al. (60) showed that the size of the ‘‘fat particles is 
without influence on fat absorption.’’ Also, Marriott and Jeans (81) con- 
eluded that the breaking up of the fat globules in itself was of little im- 


portance in fat digestion. 


V. MISCELLANEOUS FACTORS 


Lack of distress from drinking homogenized milk. Brennemann (17) 
demonstrated experimentally with humans that ‘‘the casein of raw milk 
unless modified so that it will not form hard large coagula offers serious 
difficulties in digestion that are not present in boiled milk’’ (soft-curd). 

Anthony (5) reported that the regurgitation subjects employed in his 
study noted a lack of distress from drinking soft-curd milk. Jeans (65) 
believed that the soft-eurd character produced in milk by proper homo- 
genization might be expected to lead to greater speed of digestion of milk 
and, thereby, possibly contribute to an earlier feeling of hunger and also, 
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possibly, to a relief from a feeling of overfullness that some adults seem 
to have as a result of drinking milk. 

Spur and Wolman (99) successfully raised more than 200 normal in- 
fants on homogenized milk without the children exhibiting symptoms or 
signs of digestive disturbances attributable to imperfect utilization of the 
milk within the gastrointestinal tract. Sonic, low-pressure and high-pres- 
sure homogenized milks were used in their studies. 

The role of homogenized milk during febrile illnesses. Milk usually is 
included in the dietary of patients during sickness. Some illness involv- 
ing fever may alter the digestibility of milk since the acid of gastre juice 
decreases temporarily during fever (15). Wolman (134) discussed this 
possibility as follows: 

‘*The intragastric milk clotting then becomes altered; the coagulation becomes 
affected by the pepsin enzyme which, when acting alone, tends to produce large calcium- 
rich curds. Facilitating this trend toward larger curds is the element of fever itself. 
As the environmental temperature rises above normal body temperature caseinous 
elots exhibit a marked tendency to shrink by syneresis and grow tough and rubbery. 
Thus can be explained the nausea and vomiting occasionally seen following the taking 
of pasteurized milk during febrile illnesses. This tendency, of course, is less marked 
with homogenized and other more soft-curd milks, which give rise to smaller, softer, 
and presumably more readily digested curds.’’ 


Calcium, phosphorus and nitrogen retention. Hess, according to An- 
thony (5), has indicated that reduction of the curd tension is a factor in 
inducing calcium retention, since it increased the availability of the vita- 
min D and the minerals in the milk itself by reducing the periphery and 
toughness of the curds. However, Jeans et al. (68), in feeding infants 
milks which permitted production of fine curds in the infant’s stomach 
(acidified, pepsin-rennin and reconstituted evaporated but not homogenized 
milk), found: (a) normal growth rate, both in length and weight; (b). 
normal development and calcification of bone; and (c) a steady increase of 
retention of the elements studied, all of which constituted evidence that 
all of these milk mixtures were good for infants. However, in these studies 
a soft-curd character was obtained by means other than homogenization. 

Homogenized certified milk. Elias (44) concluded that soft-curd milk 
had no decided advantages over other certified milk in digestibility and 
that it had no unusual téndency to make infants gain weight. On the 
other hand, Corbin (30) reported favorable results on the use of natural 
soft-curd certified milk in infant feeding, citing 11 cases of infants ranging 
from 2 months to 3.5 years. 

Wolman (128, 129) believed that physicians would have complete con- 
fidence in the soft-curd nature of special homogenized certified milk which 
could be prescribed for dietary purposes, since certified milk would guaran- 
tee to the consumer that the product was all that it was represented to be, 
not adulterated with reconstituted milk or deficient in butterfat. 
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Effect on appetite when homogenized milk is taken between meals. A 
thesis presented before the American Pediatric Society in 1940 indicated 
that milk required 3 to 3.5 hours for complete gastric digestion and that 
routine feeding of milk midway between meals was not advisable (134). 
In extensive studies, Wolman (134) observed that before-meal feedings of 
nonhomogenized or homogenized milk failed to elicit in any child any un- 
desirable symptoms of anorexia, gastrointestinal distress, or decreased con- 
sumption of food. For nearly 5 months, 59 convalescent children (3 to 14 
years of age) were given a 7-ounce glass of milk twice daily, 1 hour before 
meals, homogenized milk (mean curd tension, 10.7 g.) and pasteurized milk 
(mean curd tension, 33.6 g.) being served in alternate months. Concern- 
ing the reported unfavorable experiences sometimes encountered with milk 
before meals, he comments, in part, as follows: 

‘One hypothesis for the recounted unfavorable experiences with milk before meals 
suggests itself. In extremely cold weather and under special circumstances, market 
milk sometimes develops a high content of casein and fat and grows markedly hard- 


eurd. Such milk—of curd tension often over 50 gm.—may give rise to tough rubbery 
clots inside the stomach. Occasionally a child may suffer from a temporary reflex loss 


of appetite as a result.’’ 


A later report by Wolman (135) on the physiology of milk digestion 
during childhood showed that following the drinking of 8 ounces of milk 
the gastric-emptying time ranged from 50 to 170 minutes, the mean of 
122 experiments being almost exactly 120 minutes. No appetite-impairing 
effect from milk occurred. 

The effect of drinking milk between meals on the quantity of food taken 
spontaneously at mealtime. Wolman (134) subjected 18 children to a 
quantitative 3-week diet-intake study in which extra milk, pasteurized and 
homogenized, was given in 7-ounce quantities 1 hour before each meal for 
2 of the 3 weeks, and the amount of food taken spontaneously during meal- 
times was measured carefully. He found that the feeding of either type 
of milk before meals had no effect on the amount of food consumed at meal- 
times. Thus, the data indicated that extra servings of milk might improve 
the child’s nutritional status or food intake, and homogenized milk was 
neither supericr nor inferior in this respect. 

Increased consumption. Irwin (63) reported that after the introduc- 
tion of homogenized milk at the Mont Alto Sanitarium in Pennsylvania, 
the consumption of milk increased from 1.5 to 2 quarts of milk per capita 
per day. Likewise, Hollingsworth (59) reported an increase in milk con- 
sumption. He stated, ‘‘There is no doubt but that homogenization of milk 
has increased the per capita consumption of milk and milk products. A 
pleasing glass of milk of uniform quality and richness has a tendency to 
enhance, everyone will admit, the consumption of that product. Homo- 
genization has brought about increased consumption of milk products.’’ 
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Wolman (134) believed that the improved nutritional quality as a re- 
sult of the homogenization process would be reflected in an increased vol- 
ume of consumption. 


VI. HOMOGENIZED MILK IN INFANT FEEDING 


Introduction of and emphasis on soft curd. Many of the observations 
and researches, especially the earlier ones, on the use of cow’s milk in in- 
fant feeding centered around soft-curd milk. Although some of the earlier 
studies had little to do with homogenized milk, they are included herein 
in order to present a more complete picture of the role of homogenized 
milk in infant feeding. An exception is the early observation of Variot 
(117) who, noting the soft, diffluent, creamy curd formed from homogenized 
milk, successfully administered homogenized milk to a hundred nursing 
babies of various ages, some having more or less gastro-intestinal disorders. 
However, it was in the feeding of newborn and debilitated infants afflicted 
with gastro-intestinal disturbances that homogenized milk was used most 
successfully. He observed, ‘‘Generally at the end of a few days, vomiting 
ceased, the stools acquired normal consistency and color, the growth in 
weight followed its normal course.’’ Mention should be made, however, 
that homogenized milk at that time was sterilized and, except for concen- 
tration, likely was more similar to evaporated milk than to present day 
homogenized milk. 

Apparently a quarter of a century was to pass before there was any re- 
newed interest in the use of homogenized milk in infant feeding. Mean- 
while, many studies were made on soft-curd milk. 

Brennemann (17) demonstrated experimentally, using humans, that 
boiled, soft-curd cow’s milk did not form large, hard coagula in the stomach 
as did the raw milk. As a result of extensive studies on the coagulation of 
cow’s milk in many modifications in the human stomach, he (18) empha- 
sized that ‘‘cow’s milk is not a liquid food, but a solid food—so solid, in 
fact, that in babies the curds found in the stomach often pass through the 
whole intestinal tract and appear in the stools as large, hard, beanlike 
curds.’’ He noted in a series of human regurgitation studies that raw 
milk was a very solid food and that boiled milk was a semi-liquid food. 
The solidity of the curd could be modified by many methods. Dried and 
condensed milks, as a rule, formed a minimum curd. Later, he (19) sum- 
marized: ‘‘It is known that cow’s milk is a peculiarly solid food; that it 
coagulates in large firm masses in the stomach; that these coagula become 
larger for about two hours by agglutination and continuously and increas- 
ingly harder by contraction and that all digestion is at the periphery only. 
This is as true of boiled as of raw milk, of diluted as of whole milk, except 
that in each former case all of the changes are less marked. Nowhere else 
would one venture the opinion that the size and consistency of the ingested 
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bolus, and especially of such a bolus, would not be an important factor in 
digestion.’’ 

Buckley (20) believed that the inability of infants to digest and assimi- 
late raw untreated milk from some cows and to assimilate similar milk 
from other cows was due to the curd character of the milk. 

Dennett (31) concluded from clinical studies that boiled milk aided in 
overcoming digestive disturbances in infant feeding and that it did not 
cause digestive disturbances in normal infants. 


Hill (54) early pointed out that the curd tension of milk might serve 


as a guide in the selection of milk for infant feeding and (55) that the 
physical curd character, as determined by the curd test, was an index to 
the comparative digestibility of the milk by delicate infants. Later, in 
discussing the nutritional advantages of natural soft-curd milk, he (56) 
stated, ‘‘If it is possible by supplying soft-curd milk to obviate the neces- 
sity of using a formula and to allow the use of the milk as it comes from 
the bottle, a great service will have been rendered to mankind. Soft-curd 
milk is not confined to infant nutrition alone. In ease of adult indigestion 
and in gastric ulcers it has been used with remarkable results. It can thus 
become a boon to invalids and mature persons in general as well as to in- 
fants.’’ Summarizing a decade and a half of soft-curd studies, he (57) 
reported that feeding tests with soft-curd milk conducted in different sec- 
tions of the United States have been favorable to the use of soft-curd milk. 
He stated that when infants are fed a natural unmodified milk they do not 
acquire a dislike for milk as they grow older, as often is the case when they 
are fed a sweetened modified milk. 

Barnes (9), with limited observations of babies fed on soft-curd milk, 
stated that the results seemed to show that this type of milk feeding was 
superior to hard-curd milk and that quite possibly many difficult feeding 
problems could be solved by using it. ; 

Seales (91) stated that soft-curd milk formed a soft, flaky mass in the 
stomach in contrast to the coherent, rubbery mass of hard-curd milk which 
caused regurgitation and indigestion to the infant. 

Elias (44) concluded from his observations on feeding 82 babies for 
periods from 10 to 90 days on soft-eurd milk (natural soft-curd, boiled 
certified and evaporated) that soft-curd milk had no decided advantages 
over other certified milks in digestibility and that it had no unusual ten- 
dency to make infants gain weight. Neither did it have any special value 
in preventing or treating vomiting and diarrhea. 

Doan (33), summarizing the advantages of natural soft-curd milk, be- 
lieved that since babies having difficulty with ordinary milk, showing no 
gain in weight and troubles with regurgitation, almost without exception 
ceased vomiting and began to gain as soon as soft-curd milk was used; and 
since patients in hospitals and sanitoriums were usually subnormal and 
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many were afflicted with poor digestion, that soft-curd milk would be de- 
manded in the future for these groups of consumers. 

Based upon studies on a group of 60 infants ranging from birth to 6 
months of age fed on soft-curd milk for a period of time ranging from 2 to 
8 weeks (44 were fed over a 7-week period), Morris and Richardson (85) 
observed that normal milk of low curd-tension was low in energy value and 
when infants were fed to satiety they needed more normal soft-curd milk 
than ordinary milk. Thus, they concluded: ‘‘Considering (a) the vari- 
ability in the production of soft-curd milk and the increased observation 
necessary in its production; (b) the lack of superior results when used in 
comparison with other accepted infant formulas, soft-curd milk does not 
warrant special production and certification for use in infant feeding.’’ 

The Committee of the American Dairy Science Association (1) on 
methods of determining the curd tension of milk advised that the curd ten- 
sion value of milk should not be considered an absolute index of its digesti- 
bility or of its suitability for infant feeding purposes. They believed, 
however, that the values did correlate in a general way with those proper- 
ties and, thus, the determination appeared to be the best simple method 
for the purpose available. 

Marriott and Jeans (81) stated: ‘‘Soft-curd milks are advantageous in 
that they produce a softer, finer curd in the stomach, and therefore leave 
the stomach more quickly and are more quickly digested. This advantage, 
however, is largely for the person past infancy, since all milk for infant 
feeding should be boiled, and boiling is effective in reducing curd-tension 
sufficiently for the milk to have soft-curd properties.’’ 

Introduction and use of homogenized milk for infants. Washburn and 
Jones (121), noting that curds from homogenized milk were so much more 
flocculent and friable than those from nonhomogenized milk, believed that 
nutritional benefits might be expected from such treatment. 

Eichholz (43) recommended homogenized milk for infants and for 
forced feedings. However, the milk used by him, in addition to being 
homogenized, was sterilized, which would reduce further the curd tension. 

Clay (28) reported that homogenized milk gave good clinical results in 
eases of difficult feeding. He believed that if a milk of low specific gravity 
and low curd tension were homogenized, with the resultant subdivision of 
the fat globules and the reduction of the curd tension to 10 g. or lower, a 
raw milk very suitable for infant feeding would result. (Danger of ran- 
cidity resulting from homogenization of raw milk was not widely known 
at that time.) 

Berry (11), in two feeding trials with rats, noted in both trials that the 
rats fed normal hard-curd milk which was homogenized to produce a soft 
curd made the largest average gains. 

Wolman (127) stated, ‘‘These new products (soft curd and low tension 
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milks) break down the last obstructing fortress on the road to the perfect 
digestion of milk and represent an important contribution to the healthful 
feeding of infants, children and sick adults. Improved nutritional qual- 
ity will be reflected undoubtedly in an increased volume of consumption.’’ 
Later he (130, 131) concluded that pasteurized homogenized milks used 
in their studies were found to be ‘‘as good or better as a food for infants 
than pasteurized milk boiled for five minutes in the home. Such mechan- 
ically processed milks may be safely fed to infants and young children; in 
fact the danger of accidental household contamination is less than when 
unprocessed milk is employed.’’ However, he (131) felt that over the 
country as a whole the status of homogenized milk was not yet at such a 
uniformly high peak that indiscriminate feeding of normal babies without 
boiling of the milk could be considered safe. Nevertheless, the fact cannot 
be ignored that homogenized milk must be a pasteurized product (22, 42, 
51) and that the addition of raw milk invariably causes a rancid flavor 
(42, 49, 79), thus adversely affecting its palatability and reducing its con- 
sumption. 

Later, Wolman eft al. (136) compared homogenized milk (sonic, low pres- 
sure, and high pressure) with boiled, pasteurized milk as a base for infant 
formulas in feeding trials with over 200 infants for 2 to 12 months. They 
observed a low incidence of constipation, diarrhea, vomiting and kindred 
gastro-intestinal upsets in all groups; in digestibility and safety, the homo- 
genized milks proved as satisfactory as the control boiled milk. 

Wilson (126) concluded that soft-curd milk seemed to have special 
value for infant feeding and for some older children and adults, but he 
questioned if one method of producing soft-curd milk was superior in all 
respects to any other method. 

Kugelmass (76) noted that the tolerance of infants for milk has been 
enhanced by homogenization, which softened the curd by increasing the 
amount of casein adsorbed on the surface of the fat particles. 

Jeans (66) believed that from the point of view of a pediatrician, ho- 
mogenized milk had two advantages: the vitamin D of fortified homogen- 
ized milk went to those who drank the milk, and it was more rapidly di- 
gested because of the effect on the casein curd. However, he believed that 
most pediatricians would not consider homogenization important in infant 
feeding because milk formulas should always be boiled for bacterial safety, 
but, after the formula period, homogenization is useful in making milk 
more readily digestible. 

Homogenized milk in the preparation of infant formula. The use of 
homogenized milk in the preparation of infant formulas seems to have found 
favor both with the mothers and with the physicians. Clay (28) advised 
that homogenization made it possible to use a soft-curd milk without having 
to boil the milk. 
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Wolman (127) stated that ‘‘homogenized milk makes an excellent foun- 
dation for infant formulas. . . . The curds obtained are always much finer 
than the curds of formula derived from identical specimens of milk pas- 
teurized but not homogenized.’’ Later (131) he noted that the making of 
formulas with homogenized milks was markedly simplified, stating: ‘‘ Elim- 
ination of the steps of boiling, filtering and cooling saved the nurses and 
mothers an appreciable number of minutes each day, and reduced the 
opportunities for accidental household contamination of the contents of the 
formula bottles.’’ Furthermore, making a formula with the cold milk 
(homogenized) was simpler and better than heating and allowing the pre- 
pared formula to cool over an extended period, thus permitting bacterial 
growth (136). By use of holding pasteurization temperatures from 150 
to 160° F. for 30 minutes, the bacterial counts of homogenized milks could 
be kept at low levels, usually below 2,000 per ml., resulting in high sanitary 
quality and eliminating introduction of an objectionable heated flavor 
(136). 

Blatt (14), following an 18-month study, concluded that commercial 
pasteurized milk with a curd tension reduced to below 20 g. by proteolytic 
enzyme action was desirable for infant feeding, since it was well tolerated 
and digested and, in addition, was easily, economically and safely prepared. 
He believed also that in its preparation the bacteriostatic value of handling 
a food product at a low temperature was utilized in contrast to the prac- 
tice of making the milk soft curd by boiling and allowing it to cool slowly. 

Glynn (48), commenting on the observations of Conquest et al. (29), 
who found that low curd tension milk yielded a soft curd which passed 
through the stomachs of calves more rapidly than normal curd tension milk, 
stated that successful feeding for each species must employ a milk of curd 
tension physiologically adequate for the gastric digestive apparatus of that 
species. Thus, he believed milk for successful infant feding should have 
a soft-curd character. 

Espe and Dye (45) pointed out that normal milk of high curd tension 
usually meant a more concentrated milk than one of low curd tension and, 
therefore, one of greater food value. Thus, a hard-curd milk rendered soft 
by homogenization would seem to have a greater caloric value than a natu- 
ral soft-curd milk. 


DISCUSSION 


The general acceptance of homogenized milk would indicate that the 
nutritive value of the milk is not impaired. On the other hand, the pos- 
sible enhancement of the nutritive value of milk by homogenization would 
seem to depend upon the importance in nutrition of the roles of such fac- 
tors as palatability, homogeneity, satiability, digestibility, and retention and 
utilization of its constituents. 
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Probably the chief value of homogenization of milk from the nutritive 
standpoint is the fact that the process renders the milk homogeneous 
throughout. There can be no pouring off of the cream layer, leaving the 
partially defatted milk for those less fortunate. However, should there be 
no need for butterfat calories, this property becomes a distinct disadvantage. 
Properly homogenized milk always will carry its full caloric value because 
the fat cannot be removed by pouring. Associated with the milk fat are 
the vitamins A and D. Those who get the fat get these vitamins. Homo- 
genized milk is better suited for vitamin D fortification than is nonhomo- 
genized milk, for the added vitamin D associated with the fat will remain 
uniformly distributed in such milk. Children drinking vitamin D-fortified 
homogenized milk will be assured of their portion of vitamin D, an impor- 
tant factor in nutrition. 

A second important property of homogenized milk is its palatability. 
Homogenization fixes the fresh flavor of milk so that the fat of milk does not 
oxidize readily, yielding the old, stale, cardboard, oxidized flavor which is 
particularly objectionable to children. Not only does the process fix the 
flavor of milk at time of homogenization, but it stabilizes the fat of ade- 
quately processed and properly stored homogenized milk over a long period 
of time. In every-other-day delivery, this is especially important. When 
the milk is several days old, it is as palatable as when first produced. Also, 
there are no thick cream plugs, flecks or butter granules floating on a glass 
of homogenized milk. To children these seemingly foreign particles are 
particularly nauseating and objectionable. Casual reports and general 
observation, not based on scientific evidence, indicate that children take to 
homogenized milk because it is sweet, smooth and uniform in consistency. 
Generally, there is less of a milk-drinking problem when children have ac- 
cess to homogenized milk. 

Homogeneity and palatability would seem to be major advantages of 
homogenized milk effecting greater consumption of milk and, therefore, 
improving human diets. However, these qualities are often overlooked or 
overshadowed by the claims of ‘‘greater digestibility’’, ‘‘more digestible’’, 
and so on, as a result of the softening of the curd by proper homogenization. 
Claims that homogenization makes the protein and fat of milk more com- 
pletely digestible seem to lack the support of adequate experimental evi- 
dence obtained in controlled feeding trials. Nevertheless, data indicate a 
slightly faster stomach-emptying time when homogenized milk was ingested 
than when nonhomogenized milk was taken into the body. The desirability 
of rapid stomach-emptying time is sometimes questioned, some believing 
that homogenized milk does not ‘‘stick to the ribs’’ and hunger soon mani- 
fests itself. However, rapid stomach-emptying time would seem to be an 
advantage, especially in infant feeding. Associated with rapid stomach- 
emptying time seems to be a lack of distress after ingesting homogenized 
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milk. That homogenized milk plays a real role in infant feeding is sup- 
ported by observations made by authoritative pediatricians. 


SUMMARY 


An attempt has been made to make this review as complete and unbiased 
as possible. To this end opinions, observations and data bearing on the sub- 
ject have been gleaned from the literature. That many data were con- 
flicting is a foregone conclusion. Nevertheless, the majority of the data 
reported herein would seem to support the following conclusions concern- 
ing homogenized milk: 

1. The homogeneity of properly processed homogenized milk assures 
equal distribution of the fat, vitamin A, and added vitamin D to those who 
consume the milk. 

2. Homogenization retards or inhibits the development of the copper- 
induced oxidized flavor over an extended period of time. Thus, the milk 
properly stored and refrigerated retains the fresh flavor which contributes 
much to its palatability. 

3. The smooth, uniform consistency of properly homogenized milk, as 
shown by the absence of cream flecks, non-miscible cream or butter granules, 
further contributes to its palatability. 

4. Proper homogenization changes normal hard-curd milk to a soft- 
curd milk, which appears to be digested slightly more easily but neither 
more quickly nor more completely than hard-curd milk despite a faster 
stomach-emptying time. 

5. Reduction in the size of the fat globules by homogenization does not 
increase the digestibility of the fat, since the digestibility of the fat of 
fresh whole milk is so nearly complete that any marked increase in digesti- 
bility is not possible. 

6. Homogenized milk has been used successfully in the preparation of 
infant formula and in infant feeding. 

7. The ingestion of homogenized milk seems to be associated with a 
lack of distress and a sensation of overfullness during digestion. Hence. 
homogenized milk would seem to be especially suited for hospital dietaries. 
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ABSTRACTS OF PAPERS PRESENTED AT THE FORTY-THIRD 
ANNUAL MEETING 


PRODUCTION SECTION 


P1 The Relative Merits of a Cow’s Own Record and Her Progeny Test 
for Predicting the Butterfat Production of Her Future Daugh- 
ters. W. J. TyLer anp Georce Hyatt, Jr., West Virginia Univer- 
sity. 

Wide differences of opinion now exist concerning the relative impor- 
tance of a cow’s production records and her progeny test in estimating a 
cow’s breeding value or transmitting ability. The objective of this study 
in dairy cattle breeding was to compare the relative value of one unse- 
lected record of a cow and her daughter’s records in estimating butterfat 
production of future daughters. 

Data consisting of first records on 1,249 Ayrshire cows and their daugh- 
ters were analyzed to determine the relationship between one unselected 
record of a cow and the production of her daughter. Also, correlation 
coefficients between the production records of one, two or three daughters 
and the records of additional daughters were calculated. The results in- 
dicate that one unselected record of a cow may be as important ‘in pre- 
dicting the production of her daughters as the average of the records of 
two or three daughters are in estimating the butterfat production of addi- 
tional daughters. The intra-herd correlation coefficients varied from 0.10 
to 0.26, while the gross correlations were from 0.18 to 0.38. A combina- 
tion of the record of the cow and a record for one or two daughters was 
better than either one alone in predicting the production of future 
daughters. 


P2 Preliminary Results from the Crossing of Two Inbred Lines of 
Holsteins on Growth and Milk Production. N. P. Rauston, S. 
W. Meap, anp W. M. Reaan, University of California. 

The University of California Holstein herd was inbred for 11 years 
through sire-daughter matings. Females with a relatively high coefficient 
of inbreeding (Wright’s—F’) were smaller at birth, had a higher mortality 
rate, and developed into smaller mature animals than the outcross genera- 
tion. Butterfat production decreased with each successive generation of 
sire-daughter mating until females with an F of 37.5 and above produced 
199 lb. less than the first-generation daughters or 206 lb. less than the 
foundation females. 

An unrelated sire (f= 23) mated to the first sire’s inbred daughters 
(average F = 29.8) produced offspring averaging 13.4 lb. heavier at birth 
than their dams and 6.2 Ib. heavier than the foundation cows. Such off- 
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spring also made more rapid growth and attained a greater ultimate size. 
Butterfat production of these outcross cows was 203 Ib. more than for their 
dams and 52 lb. greater than for the foundation cows. This sire is being 
mated to his daughters in an attempt to determine the reason for the in- 
ereease in growth and butterfat production. Thus far, birth weights and 
body measurements indicate that heterosis is involved. 


P3 Genetic Variation in the Levels of Blood Plasma Carotene and 
Vitamin A in Dairy Cattle. R. E. Marner, University of Wis- 
consin. 


Blood samples were collected from calves, heifers, and cows from one 
Holstein and two Guernsey herds at intervals averaging 5.5 weeks from 
June until August of the following year. The plasma was analyzed for 
total carotenoids and vitamin A. The relationships of carotene and vita- 
min A with season, age of the animals, level of milk production and length 
of period in milk were studied. Appropriate corrections then were made 
and the heritability within season was determined by correlations between 
related animals. 

Combining the correlations for the different age and breed groups 
through the ‘‘z’’ conversion and including two negative values gave an 
average correlation between carotene levels of daugkter and dam of 0.1324, 
which was significant for 230 degrees of freedom. For vitamin A the 
average correlation was 0.1555, which also was significant. Doubling these 
values gave ‘‘heritabilities’’ of 0.26 for carotene and 0.31 for vitamin A. 


P4 Measurement of the Rate of Endocrine Gland Secretion as a Tool 
in the Genetic Selection of Dairy Cattle.t C. W. TurNEr, Missouri 
Agricultural Experiment Station. 


Genetic improvement in the ‘‘capacity for milk and fat production’’ of 
dairy cattle has been retarded seriously due to the lack of measures of the 
several factors which combine to make possible high production. Since it 
now has been demonstrated that the growth of the udder, the initiation 
and maintenance of milk secretion, and the ‘‘let down’’ process are con- 
trolled by the hormones secreted by the various endocrine glands, it is ob- 
vious that the rate of secretion of the several hormones is the key to the 


problem. 
The problem can be broken down into the following component parts: 


Hormones Controls 
1. Estrogen Act upon anterior pituitary Udder size, amount of se- 
2. Progesterone to secrete mammogen. ersting tissue. 


1Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station, Journal Series no. 1110. 
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3. Lactogenic hormone Acts upon udder cells to Persistency of milk secre- 
secrete milk. tion. 

4,’ Other pituitary hormones Stimulate the production of Secretion of milk. 
the precursors of milk. 


5. Thyroxine Acts upon blood supply. Increases secretion of milk. 
6. Parathyroid hormone Regulates the Ca and P of the 
blood. 
7. Adrenal cortical hor- Mode of action not clear. Essential for lactation. 
mones 
8. Pituitrin Acts upon the ‘‘let down’’ of 


milk at milking time. 


When all of the hormones involved in these processes are being secreted 
in optimum amounts, one might expect high milk production. The secre- 
tion of any one hormone in limited amounts will limit the capacity of the 
animal. Methods of detection of the limiting hormones will be explained. 


P5 Thyroid Secretion Rate and Its Relation to Various Physiological 
Processes. Victor Hurst anp C. W. TuRNER, University of 
Missouri. 


The knowledge of the thyroid secretion rate in an animal aids in un- 
derstanding the relationship of the thyroid gland to various physiological 
functions such as growth, reproduction and lactation. In the growing 
mouse, the administration of thiouracil retards growth, but animals main- 
tained normal growth when receiving thiouracil plus thyroxine injected in 
amounts approximating the normal thyroid secretion rate. Injecting thy- 
roxine in larger amounts stimulated growth as long as physiological dos- 
ages were administered. 

The thyroid secretion rate per 100 g. body weight declined during the 
growth period, and there were indications that the reduction of thyroxine 
‘dosage during a rapid period of growth coinciding with a declining thyroid 
secretion rate stimulated growth to a greater extent than did the adminis- 
tration of a constant dosage of thyroxine over the same period. Thyroid 
secretion rate varied among mature mice according to strain, and within 
a given strain there were sex differences in thyroid secretion rate. Castra- 
tion decreased and the feeding of dianisylhexene (dimethy] ether of diethyl- 
stilbestrol) increased the thyroid secretion rate. 

Evidence is presented to show that thyroxine does not pass through the 
mammary gland of the mouse into the milk. Lowering the environmental 
temperature below the zone of thermoneutrality in the mouse increased the 
thyroid secretion rate in both males and females. Approximately 7 per 
cent of the thyroxine in thyroprotein was utilized by mice when it was ad- 
ministered orally, as compared to subcutaneous injection. 

1 Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station, Journal Series no. 1108. 
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These studies emphasize the importance of using the normal thyroid 
secretion rate of animals as a reference base in studying the effects of hypo- 
and hyperthyroidism upon the various physiological processes of the ani- 
mal body. 


P6 The Effect of Low Levels of Thyroprotein Feeding upon Milk and 
Milk Fat Production, Body Weight, Body Temperature, Heart 
Rate and Respiration Rate of Dairy Cows. R. G. Swanson AND 
C. B. Knopt, The Pennsylvania State College. 

Two trials have been conducted to determine the effects of feeding daily 
0.625, 1.25 and 5.0 g. of thyroprotein for 1 year to dairy cows. In the first 
trial, 12 Holstein cows were divided into four comparable groups. These 
groups vere assigned at random to the several levels of thyroprotein feed- 
ing, as well as to a control group. The T.D.N. intake of the cows was 125 
per cent of the Morrison Standards for good cows under usual conditions. 
On the basis of 4 per cent F.C.M., M.E., there was no significant difference 
in milk production between the thyroprotein-fed groups and the control 
group. No differences were found between the groups in body tempera- 
ture, heart rate, respiration rate, gain in body weight or breeding efficiency. 

The second trial was conducted with 32 cows divided into four com- 
parable groups. In this trial Ayrshire, Brown Swiss and Guernsey cows 
were used. Their T.D.N. intake was 110 per cent of Morrison’s Standards 
for good cows under usual conditions. Thyroprotein was fed at the same 
levels as in the first trial for 1 year, including the dry period. All groups 
gained in body weight and had similar body temperatures, heart rates, 
respiration rates and breeding efficiency. At this level of T.D.N. intake 
(110 per cent), thyroprotein appeared to stimulate milk production. 


P7 Effects of Feeding Thyroprotein to Milking Cows in Summer, K. E. 
GARDNER AND T. W. MiILuen, University of Illinois. 

In an experiment run during the hot summer weather of 1947, 12 cows 
receiving thyroprotein' at the rate of 1.33, 1.5 and 2.0 g. daily per 100 |b. 
body weight showed fat yield increases of 32, 48 and 50 per cent, respec- 
tively. During July and August, the cows fed thyroprotein lost weight 
rapidly, although receiving 140 per cent of Morrison’s minimum T.D.N. 
requirement. When the weather cooled, large weight gains occurred on 
intakes above 130 per cent of requirements. 

Body temperatures of Holsteins receiving thyroprotein averaged 105° 
F. when the environmental temperature reached 96° F. and averaged 1.5° 
F. higher for the trial. Cows on the highest rate of thyroprotein ex- 
ceeded respiratory rates of 100 per minute on the hottest day and averaged 

1 The thyroprotein used was ‘‘Protamone’’, furnished by the Cerophyl Laboratories, 
Ine., Kansas City, Missouri. 
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78 compared to 49 for controls. The pulse rates averaged 95 compared to 
49 for controls. There were no outstanding differences in blood pressure 
as measured using the broad cuff on the tail (Harshbarger, University of 
Illinois, unpublished). Values for hemoglobin, serum calcium and inor- 
ganic serum phosphorus showed no trends attributable to the thyroprotein 
feeding. All cows, including controls, showed a marked lowering of serum 
calcium and magnesium in midsummer and a rise in September. 


P8 Effects of Feeding Thyroprotein during Successive Lactation. J. 
W. THomas ANp L. A. Moore, Bureau of Dairy Industry, U. S. De- 
partment of Agriculture. 


Thyroprotein has been fed to 12 dairy cows for successive lactations, 
beginning at 50 days postpartum and continuing until 90 days before the 
* next parturition. All the cows were normal at parturition time and all 
the calves appeared normal. 

Milk production during the first 50 days of successive lactations was 
compared. During this segment of the second and third lactations, the 
cows fed normally produced 132 per cent as much milk as they produced 
during their first lactation. Cows that had been fed thyroprotein for one 
or two lactations produced only an average of 117 per cent during the first 
50 days in their second and third lactations as compared to the first lacta- 
tion. 

The average butterfat test during the first 50 days of the second and 
third lactations for 13 normally fed cows was 106 per cent of the value for 
the first lactation. A corresponding value of only 89 per cent was found 
for eight cows that had been fed thyroprotein during their first and second 
lactations. In the second and third lactations following thyroprotein ac- 
ministration, an increase in milk production and butterfat percentage 
always was observed. However, the total production during the second 
and third lactations was not much greater than that observed during the 
first lactation. 

Production data and plasma protein-bound (thyroxine) iodine values 
indicate that the thyroid gland may be functioning at a subnormal rate 
for at least 140 days after the cows have received thyroprotein for one or 
two lactations. 


P9 Factors Controlling the Extent of Duct Growth in Mammary Glands. 
I. The Influence of an Estrogen in a Hereford Heifer. RALPH 
P. Reece, New Jersey Agricultural Experiment Station. 


Of two sexually immature Hereford heifers, one was injected subcu- 
taneously once weekly for 16 weeks with 5 mg. of estradiol dipropionate. 
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Six days after the initial injection the experimental heifer was in estrus; 
however, a rectal palpation of the ovaries indicated that they were imma- 
ture. Estrus also was observed in the control heifer during the experi- 
ment. At the time of slaughter, the udder, teats, and pituitary gland of 
the injected heifer were larger than those of the control heifer. Histo- 
logical preparations showed a greater hyperplasia and hypertrophy of the 
glandular tissue near the gland cistern in the injected heifer than in the 
control heifer. The distance that the duct system extended from the base 
of the teats was essentially the same in the two heifers. Ovulation had oc- 
curred in the control heifer but not in the injected heifer. 


P10 The Value of Oxytocin for Reducing Fluctuation in Milk and Fat 
Yield during Experimental Periods. H. P. Apams anp N. N. 
ALLEN, University of Wisconsin. 


The daily variations in milk and fat production and in fat percentage 
confuse the measurement of small differences in these values resulting from 
experimental treatment. These variations are due in part to incomplete 
removal of the milk from the mammary gland. 

This experiment, using eight cows, was conducted to determine whether 
the use of oxytocin to insure complete milking will reduce materially the 
daily variations. A reversal plan was followed with 10-day experimental 
periods. Under normal feeding, oxytocin administered prior to milking 
did not reduce significantly the variability in milk or fat yield or fat per- 
centage, as compared to a good milking routine without oxytocin. Com- 
paring high and low fat intakes, the effect of the high fat intake on fat 
production and test was shown as clearly without as with oxytocin. While 
the oxytocin did not reduce variability, it did cause a highly significant 
increase in milk and fat yield, with no signficant effect on fat percentage. 

In order to secure information as to why the extra milk, presumably 
residual milk of high fat content, did not increase the test, cows were 
milked in three approximately equal portions, which were tested separately. 
Under normal milking, the first portion had the lowest and the last portion 
the highest fat content. 

During a second peri d, oxytocin was injected following the regular 
‘milking to secure any residual milk remaining. After the first oxytocin 
milking, it was found that the amount of milk in the third portion before 
injection was reduced. The residual milk secured following injection was 
higher in fat than the third portion, but the first portion of the succeeding | 
milking was abnormally low in fat content, offsetting the effect of the high 
fat, residual milk. This is interpreted as indicating that the residual milk 
under ordinary milking practices is secured in the normal milk of the fol- 
lowing milking. 
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Pll The Role of Certain Hormones in Spermatogenesis.' J. D. SaMPATH 
Kumaran, University of Missouri. 


The investigations reported deal with the effects of various hormones 
on growth and development of the testes and spermatogenesis. The ex- 
perimental animals were White Plymouth Rock cockerels. In these birds, 
the appearance of the first primary spermatocyte was at 42 days, the sec- 
ondary spermatocytes on the seventieth day, and spermatids on the eighty- 
fourth day after hatching. During the winter this process was delayed 
about a week. Through the use of the polarizing microscope, birefringence 
was observed in the region of the cells of Leydig. Since the steroid hor- 
mones give this reaction, it has been interpreted as indicating that the 
male hormone is secreted by these cells. 

Hypothyroidism, induced by feeding 0.3 per cent thiouracil in the ra- 
tion, started on the 12th week and continued for 30 days, inducing regres- 
sion of testis size and spermatogenesis. When testosterone at the rate of 
20 mg. per kg. feed was fed with 0.3 per cent thiouracil, testis size was 
brought back to normal. Thus thiouracil does not possess toxic effects at 
this level of administration which cannot be corrected by the thyroid hor- 
mone; this hormone in amounts above normal actually stimulates growth 
of the testes and spermatogenesis. The feeding of the dimethyl ether of 
diethylstilbestrol at the rate of 4 mg. per 100 lb. feed to the same type of 
birds caused regression of the testes to one-tenth the normal size. The 
feeding of 10 per cent dried cow manure did not correct this condition. 


P12 The Relationship between Type Ratings of Ayrshire Females as 
Young Heifers and as Cows. Grorce Hyatt, JR., ann W. J. 
TYLER, West Virginia University. 


Since type is heritable and important to breeders of dairy cattle, it is 
very desirable that dairymen be able to determine which are the poorest 
type animals in their herds at as early a date as possible. A cooperative 
project was inaugurated in 1942 by the West Virginia Agricultural Ex- 
periment Station and the Ayrshire Breeders’ Association to determine the 
repeatability of heifer classifications at 6-month intervals and the corre- 
lation between the several classifications of a heifer and her classification 
after freshening. 

One hundred and two Ayrshire heifers, each of which has been classi- 
fied at least once following freshening, have been rated for type each 6 
months during the period from October, 1942, through April, 1948. The 
inspectors classified each heifer into one of five groups (Excellent, average 
score 90-100; Very Good, 85-90; Good Plus, 80-85; Good, 75-80; Fair, 


1Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station, Journal Series no. 1107. 
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70-75), similar to the classification program of adult animals. When 
these 102 animals were placed in four groups (Group I, below 80.5; group 
II, 80.5-82.5; Group III, 82.6-85.0; and Group IV, above 85.1) according 
to the averages of their several ratings before calving and when these 
averages were compared with the group average after freshening, the fol- 
lowing results were obtained: Fourteen animals in Group I averaged 78.6 
before freshening and 80.1 after freshening; 34 in Group II, 82.0 before 
freshening and 81.5 after freshening ; 31 in Group III, 84.4 before freshen- 
ing and 83.0 following freshening; and 23 in Group IV, 87.1 before fresh- 
ening and 84.5 after freshening. The correlation between the several rat- 
ings of the heifers before calving with their ratings after calving was ap- 
proximately 0.35, which is only slightly lower than the correlation between 
the consecutive ratings of mature cows when rated by different judges. 


P13 Effect on the Blood Vitamin A Activity Values for Dairy Animals 
of Certain Vitamins and Minerals. Esper, D. W. Botin, 
AND F. M. Bouin, North Dakota Agricultural College. 


Thirty dairy cows were fed for 18 weeks a ration of prairie hay, corn 
silage, grain, a carotene concentrate (equivalent to 90 mg. of carotene 
daily), and certain vitamins or minerals. At the rates fed, cobalt, iodine, 
or alpha-tocopherol had no influence on the carotene and vitamin A values 
of the blood of these cows. The adding of a small amount of vegetable oil 
to the carotene concentrate did not alter the carotene and vitamin A values 
occurring in the blood. 

Twelve heifers were fed prairie hay, grain and a carotene concentrate 
or dehydrated alfalfa. Forty-five mg. of carotene daily in the carotene 
concentrate or dehydrated alfalfa hay which was fed exerted a negligible 
effect on blood carotene and vitamin A values. 


P14 Effect of Certain Soybean Products on the Concentrations of Caro- 
tene and Vitamin A in the Milk Fat and in the Blood Plasma of 
Dairy Cows. R. L. Squips, C. Y. CANNON, AND R. 8. ALLEN, 
Iowa State College. 


Two trials were conducted using paired Holstein-Friesian cows to de- 
termine the effect of raw soybeans and soybean oil in the first trial and the 
effect of raw soybeans and soybean oil meal in the second trial on the con- 
centration of carotene and vitamin A in blood plasma and milk fat. Feed- 
ing raw soybeans in amounts of 9 lb. daily per lactating cow caused the 
blood plasma concentrations of carotene in these cows to be markedly lower 
than those concentrations of carotene in cows fed the control ration con- 
taining no soybean products. These differences, in both trials, tended to 
level off after about 6-8 weeks of feeding the beans. 
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Measurable differences occurred between the blood plasma carotene 
concentrations of cows fed soybean oil (1.7 lb. daily per cow) and the 
controls, the cows getting the soybean oil having the lower concentration. 
These differences were not so large as those caused by raw soybeans. Soy- 
bean oil meal caused no great change in carotene concentration in either 
the blood plasma or milk fat from the control ration. Raw soybeans and 
soybean oil caused differences in the concentrations of carotene in milk 
fat which were similar in direction to those found in the blood plasma 
when these feeds were compared with a control ration. The rations caused 
small variations, with no particular trends in the vitamin A concentrations 
of the blood plasma and in the milk fat. 


P15 Further Studies on the Relationship between the Feeding of Soy- 
beans and the Vitamin A Requirements of Dairy Cattle. M. F. 
J. C. SHAW, anp B. C. Hatziouos, University of Mary- 
land, anp L. A. Moore anp J. F. Sykes, Bureau of Dairy Industry, 

. U.S. Department of Agriculture. 


Calves fed soybeans heated to 100° C. for 15 minutes exhibited a lower 
plasma vitamin A and a lower liver vitamin A than control calves which 
received an equivalent amount of raw soybeans. The feeding of 1 g. of 
iodinated protein per 100 lb. of body weight did not prevent the decrease 
in plasma vitamin A. Ayrshire and Holstein calves receiving 32 y of caro- 
tene per lb. of body weight exhibited an increased spinal fluid pressure 
when soybeans constituted 30 per cent of the ration. These animals also 
exhibited testicular degeneration. Data will be presented on blood plasma 
and liver vitamin A levels of calves on a soybean ration in which the caro- 
tene was replaced by a vitamin A concentrate. 


P16 The Influence of Tocopherols on the Fat Content of Milk. F. 
Wuitine J. K. Loosi, Cornell University. 


Experiments using 16 dairy cows representing the Holstein, Guernsey, 
and Brown Swiss breeds were carried out to study the influence of toco- 
pherols (vitamin E) and cod-liver oil upon butterfat production. When 
tocopherols were fed at the rate of 1 g. per cow daily over a 4-week ex- 
perimental period during winter feeding, the percentage fat in the milk was 
increased slightly. Cod-liver oil fed at the rate of 5 ounces per cow daily 
decreased the fat percentage approximately 11 per cent. Feeding toco- 
pherols to cows fed cod-liver oil did not prevent the fall in butterfat per- 
centage. Total milk production (lb. of 4% F.C.M.) was not significantly 
affected by feeding either tocopherol or cod-liver oil. Feeding the same 
amount of tocopherol to cows on pasture slightly increased the fat test of 
the milk but had no influence upon total milk production. Feeding toco- 
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pherols alone or in combination with cod-liver oil increased the tocopherol 
content of the butterfat produced, but had uo apparent influence upon the 
vitamin A or carotene content of the fat. Feeding cod-liver oil increased 
the vitamin A content but decreased the tocopherol and carotene content 
of the butterfat. 


P17 Covitamin Studies of the Milk Fats from Four Breeds of Dairy 
Cattle. V. N. Krukovsky anp F. WuitTinG, Cornell University. 


A study was made of the relationship between the tocopherol, vitamin 
A and carotenoid content of milk fat from four breeds of dairy cows. The 
analyses were made on individual fat samples obtained from 40 cows at the 
end of pasture feeding and again after 5 months of winter feeding. 

Large variations were found in the content of these vitamins between 
individual cows of the same breed, between the different breeds, and be- 
tween seasons. The following average values and standard deviations of 
tocopherols, carotenoids and vitamin A were found for each of the follow- 
ing breeds at the end of pasture season (all values y/100 g. of fat): Hol- 
steins, 2,253 + 822, 504 + 249, and 546 + 145; Brown Swiss, 2,860 + 656, 
785 + 221, and 703 + 146; Guernseys, 3,164 + 462, 1,583 + 237, and 381 
+ 120; and Jerseys, 3,036 + 498, 1,236 +358, and 578 + 123, respectively. 
After 5 months of winter feeding, the corresponding values were as fol- 
lows: Holsteins, 2,011 + 341, 290 + 109, and 398 + 86; Brown Swiss, 2,149 
+ 487, 341 + 165, and 383 + 47; Guernseys, 2,329 + 343, 772 + 169, and 
312 + 109; and Jerseys, 1,905 + 361, 341+ 108, and 301 + 26, respec- 
tively. 

A highly significant correlation was found between the tocopherol and 
carotenoid content of the fat. However, no such relationship existed be- 
tween tocopherol and vitamin A. 


P18 The Effect of Lactation and Gestation on Heat Production and 
Cardiorespiratory Activities of Dairy Cattle and Rats.1 SamvuE. 
Bropy, D. M. A. C. RAGSDALE, AND H. H. Uni- 
versity of Missouri. 


Heavily lactating cattle and rats produce about twice as much heat 
under normal feeding conditions as those not lactating. Gestation in- 
ereases heat production in cattle and rats about 40 per cent above the 
non-gestating level but only during the last third of the gestation period. 
The course of pulse rate, respiration rate and ventilation rate parallels the 
course of heat production. However, the tidal air tends to decline during 
the last third of gestation. 

1Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station, Journal Series no. 1111. 
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P19 A Biochemical and Histo-pathological Study of Ketosis in Dairy 
Cattle. J. C. SHaw, B. C. Hatziouos, anp V. P. SAARINEN, Uni- 
versity of Maryland. 


Blood samples were drawn from five cows which appeared to have ketosis 
and the animals were slaughtered for chemical and _histopathological 
studies of various organs. Blood hemoglobin, red cell volume, phosphorus 
and chlorine were normal. Blood plasma cholesterol was low. The adre- 
nals were low in ascorbic acid and normal in cholesterol. The total fat 
of the adrenals was high in all cases. Four of the five livers were high in 
fat and the kidneys were comparatively high in fat. The increased fat 
content of these organs was principally neutral fat, the cholesterol and 
- phospholipid fractions being comparatively low. Liver glycogen was low 
in four of the five cases. The ascorbic acid of the adrenals was low, where- 
as the cholesterol was normal. Blood counts were made in three cases. 
The neutrophiles were higher than normal and the lymphocytes and eosino- 
philes low. The adrenals all exhibited marked fatty infiltration and par- 
tial degeneration, the heaviest degeneration being in the outer layer of the 
cortex, the areata. The medulla of the adrenal was not affected. Marked 
fatty infiltration and partial degeneration also were observed in the pan- 
creas, thyroids and the growing follicles of the ovary. One pituitary 
showed a rupture in the wall of the residual lumen resulting in a small 
sae filled with colloidal fluid. In another a depression was observed in 
the inferior part of the anterior lobe, apparently caused by outside pres- 
sure and resulting in a partial atrophy of the lobe. Data also will be 
given on paraffin sections. This constitutes a progress report only. 


P20 A Study of Sampling at Various Stages of Milking in Determining 
the Bacterial Flora of the Udders of Dairy Cows. E. M. KEstzr, 
C. B. Knopt, anp J. J. Rem, The Pennsylvania State College. 


Strict foremilk was compared to samples obtained after various amounts 
of milk had been removed from the quarters. Nine hundred and forty 
samples were collected from 47 cows of varying age, production, stage of 
lactation and types of udder bacterial flora based on previous examina- 
tions. After careful washing of the udders with chlorine solution, five 
15-ml. samples were drawn aseptically from each quarter as follows: strict 
foremilk, followed by two successive samples, midmilk, and strippings. 
Samples were incubated with brilliant green-sodium azide and then exam- 
ined microscopically by means of a modification of the standard direct 
count method. All samples were streaked on Edwards medium, incubated, 
and examined for nature of growth if present. Further tests to identify 
the various streptococci found on the plates were run as necessary. These 
included isolation and cultivation in veal infusion broth, followed by 
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physiological and serological studies. No pronounced differences existed 
between strict foremilk and the second 15 ml. drawn from the teat. Not 
all of the long chain streptococci would have been noted had a sample of 
midmilk or strippings been used as the basis of the tests. Excessive num- 
bers of leucocytes appeared more often in the last-drawn samples. 


P21 A Permanent and Convenient Rumen Fistula for Dairy Cows. G. 
E. Stopparp AnD N. N. ALLEN, University of Wisconsin. 


Permanent rumen fistulas provide a very satisfactory means of study- 
ing digestion in the rumen, but there has been a need for a closure which 
will prevent leakage but which may be removed readily for sampling or 
observation. A cannula has been designed for this purpose. It is con- 
structed entirely of transparent leucite, which is easily tooled and fabri- 
cated and at the same time resists corrosion and is non-irritating to the 
contingent tissue. A detachable base flange is threaded to the cannula to 
facilitate insertion, and a threaded collar is provided for adjusting the 
outer flange. A screw cap covers the 2-inch opening and is easily removed 
for observation or sampling. Special tools have been designed for inser- 
tion of the cannula at the time of fistulation. 

Four cows have been fistulated and equipped with these cannulae. 
Leakage around the cannula has been slight. Three of the cows were fis- 
tulated during early pregnancy. One has freshened normally, and the 
other two are nearing termination of normal pregnancy. Cannulae of 
similar design have been used for one goat and a number of sheep. 


P21-A Studies Bearing on the Bloat Problem. H. H. Coz, Anp MAx 
KLEIBER, University of California. 


In four 4-hour test periods, there was an average consumption of 47.6 
Ib. of sudan tops fed ad libitum in the barn with an average ruminal gas 
production of 4.7 cubic feet for the period. In four tests with alfalfa tops 
in the prebloom stage fed ad libitum, there was an average consumption 
of 15.5 lb. and an average of 4.3 eubie feet of ruminal gas produced. The 
rate of gas formation following the introduction of glucose into the rumen 
through a cannula has been compared with that of starch. When the cow 
was fed 9 lb. of alfalfa hay and 6 lb. of barley 20 hours before the experi- 
mental period, glucose caused a more rapid increase in gas formation than 
did starch, although the total gas produced within 4.5 hours after the in- 
troduction of either of the two substances was approximately the same, 3.4 
and 3.1 cubic feet, respectively. 

From pasture consumption studies, evidence was obtained indicating 
that alfalfa becomes more palatable to cattle as it approaches the bloom 
stage. Alfalfa in different fields at comparable stages of growth varied 


widely in palatability. 
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P22 Calf Losses in a Self-contained Herd Over a Period of Seventeen 
Years. R. E. Jonnson, E. L. JuNGHERR, AND W. N. PLASTRIDGE, 
Storrs Agricultural Experiment Station. 


The data for this study were derived from post-mortem examination of 
78 calves, representing a mortality of 7.24 per cent, which died prior to 
the age of 6 months in the University of Connecticut dairy herd during the 
17-year period 1931 through 1947. Forty-one of these calves were males 
and 37 females. Each cadaver was subjected to pathological and bacterio- 
logical examination for diagnosis. 

White scours, respiratory diseases, bloat and weakness at birth were the 
principal causes of death aside from miscellaneous conditions which ae- 
counted for 19 per cent of the mortality. White sceurs, responsible for 
43.6 per cent of the losses, usually was observed during the first 6 days 
following birth; all but three of the 34 calvesin this group died on or be- 
fore the ninth day. The average age at time of death from white scours 
was 6.6 days. In a majority of cases, coliform organisms were isolated 
from either the cardiac blood, liver, spleen, navel artery or other internal 
organs. Cases showing gross evidence of navel infection occurred in this 
group. Respiratory conditions were responsible for 20.5 per cent of the 
losses. The average age at death in 16 cases was 47 days. Streptococci, 
staphylococci or pathogenic diphtheroids were isolated. Bloat was re- 
sponsible for 9 per cent of the deaths, the ages of the calves ranging from 
35 to 85 days. Weakness at birth accounted for 7.7 per cent of the deaths, 
which occurred at an average age of 6.2 days. 

Although all calves up to 6 months of age were considered, no calves 
died after the first 93 days. There was no apparent seasonal effect on 
mortality when all causes of death were considered, but a slight tendency 
toward a higher incidence of white scours was observed during the period 


from August through January. 


P23 The Effect of Prepartum Vitamin A Supplementation on the New- 
born Calf. A. A. Spretman, H. D. Eaton, J. K. Loosui, anp K. 
L. Turk, Cornell University. 


Work has been done to determine the effect of supplementing the dry- 
cow ration with one million I.U. of vitamin A daily for 30 days prior to 
parturition on health and performance of the newborn calf. All cows re- 
ceived a commercial fitting grain mixture (12 per cent protein), mixed 
grass lezume hay and corn silage. One group of 19 cows received only 
this standard dry-cow ration. Another group of 14 cows received the 
standard ration plus alfalfa leaf meal as a source of vitamin A. A third 
group of 9 cows received the standard ration and the alcohol form of vita- 
min A, while the fourth group of 16 cows received the standard ration 
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and the ester form of vitamin A. The calves from these cows remained 
with their dam for the first 2 days after birth. They were fed their 
mother’s milk for the first week and herd milk thereafter. Calf starter, 
Lay and water were fed ad libitum. 

Calves from the dams fed the aleohol form of vitamin A were signifi- 
eantly higher in plasma carotenoids for the entire experimental period 
than calves from the other three groups. Calves from dams supplemented 
with the ester form of vitamin A were significantly higher in plasma carot- 
enoids than those calves from dams fed alfalfa leaf meal. At any one 
age no significant differences were found between groupings. Calves with- 
in a grouping varied significantly among themselves during the experi- 
mental period and with age. 

Calves from dams fed either form of vitamin A were significantly higher 
in the level of plasma vitamin A for the entire experimental period than 
calves from control dams or from dams fed alfalfa meal. There were no 
real differences between either group of calves from vitamin A-supple- 
mented dams or between calves from control dams and calves from dams 
fed alfalfa. The significant differences cited above also existed at birth, 
3 weeks of age, and 4 weeks of age. Calves within an experimental group- 
ing showed significant differences in the blood plasma vitamin A levels 
with age and among themselves. 

No statistical differences were found in the feed consumed by the 
verious groups. Calves from dams fed either form of vitamin A were sig- 
nificantly heavier throughout the entire experimental period than calves 
from control dams or from dams fed alfalfa meal. In addition, calves 
from dams fed alfalfa meal were significantly heavier than calves from 
control dams. At any one age, the only statistical difference was at 4 weeks, 
when calves from dams fed the ester form of vitamin A were significantly 
heavier in liveweight than calves from control dams. 

The calves from dams fed both forms of vitamin A had significantly 
less scours than calves from control dams. No real differences were found 
between calves from dams fed vitamin A and dams fed alfalfa meal. 


P24 The Utilization of Fetal Liver Stores of Vitamin A by the Newborn 
Calf. A. A. SpreLMAN, H. D. Eaton, R. E. Jonnson, L. D. Mart- 
TERSON, AND R. J. SLATE, University of Connecticut. 


Studies have been made to determine whether or not the vitamin A 
stored prenatally is utilized by the newborn calf. Calves from cows fed a 
standard dry-cow ration and calves. from dams fed the same ration supple- 
mented daily for 30 days prepartum with one million I.U. of vitamin A and 
5 g. of soybean lecithin were removed from their dams at birth and fed re- 
constituted skim milk. Plasma carotene and vitamin A were determined 
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at birth and daily thereafter. The calves were slaughtered on the tenth day 
and the livers were analyzed for carotene and vitamin A. 

At birth, calves from the vitamin A-supplemented cows had higher 
plasma vitamin A levels, which increased with age, whereas no such in- 
crease was noted in calves from the non-supplemented dams. At the end 
of 10 days the vitamin A remaining in the livers of the calves from vitamin 
A-supplemented cows was higher than the amount in the livers of the calves 
from non-supplemented cows. No appreciable differences between the two 
groups of calves were found in the carotene content of either plasma or 
liver. 


P25 Effect of the Method of Administration of Carotene and of Vitamin 
A upon the Rate at Which They Are Absorbed from the Ali- 
mentary Tract of Dairy Calves. N. L. JAcopson, G. H. WISE, 
AND R. S. ALLEN, Iowa State College. 


At minimum intervals of about 1 week, carotene and vitamin A concen- 
trates were added to the rations of young dairy calves to determine the 
effect of method of administration upon the rate of absorption of these sub- 
stances from the alimentary tract. Milk, into which a vitamin supplement 
was homogenized, was fed to a series of paired individuals alternately by 
a nipple pail and by a stomach tube introduced into the rumino-reticular 
cavity. In a second series of calves, administration of the vitamin supple- 
ment by capsule was compared with nipple pail feeding of the homogenized 
product. 

Results indicate that the rates of absorption, as measured by the con- 
centrations of the carotene and vitamin A in the blood plasma, were more 
rapid when these substances pass directly to the abomasum than when they 
enter the rumino-reticular cavity. The absorption rate following adminis- 
tration of carotene in capsules indicated passage into the rumino-reticular 
cavity before entering the abomasum. The physiological significance of 
these findings has not been established, but it would seem possible that direct 
passage to the abomasum may enhance efficiency of utilization. The nature 
of the changes in blood plasma carotene and vitamin A levels following oral 
administration of carotene suggests a partial conversion of carotene to vita- 
min A in the intestinal wall. 


P26 Some Irregular Fluctuations in the Vitamin A Level of Blood 
Plasma Produced by Ration Changes in Calves. W. C. JAcoBson 
AND J. W. THomAS, Bureau of Dairy Industry, U. S. Department 
of Agriculture. 

Weekly vitamin A determinations were made on 33 calves receiving a 
ration consisting of a limited quantity of whole milk to 60 days, a grain 
mixture and alfalfa hay. Six calves received 25,000 I.U. of vitamin A per 
day for the first 30 days; 12 received 50,000 I. U. of vitamin A per day for 
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varying periods of time; 15 received no supplemental vitamin A. At 90 
days of age, all calves were placed on a vitamin A-deficient ration consisting 
of grain, skim milk, and wood shavings. 

In general, there was a relationship between plasma vitamin A level and 
the vitamin A intake at these levels of supplementation. With this exist- 
ing relationship it would seem that a reduction in the vitamin A intake by 
placing the calves on the deficient ration would cause a similar reduction in 
the level of plasma vitamin A. Instead, of 12 calves which received 50,000 
I.U. per day, seven showed a decided increase in the vitamin A in the blood 
plasma. Two of the calves in the 25,000 I.U. group showed a slight in- 
crease, which persisted for 2 to 7 weeks. The plasma vitamin A level in the 
non-supplemented group gradually dropped to a low level when the calves 
were placed on the deficient ration. The reasons for the increase in the 
plasma vitamin A are not known. However, a relatively large store of 
vitamin A, along with the introduction of skim milk to the ration, may have 
been responsible for the increase in the plasma vitamin A levels. 


P27 The Influence of the Ration on Some of the Blood Vitamin Changes 
in the Young Dairy Calf. J. W. Hisss anp W. D. PouNDEN, 
Ohio Agricultural Experiment Station. 

The plasma carotenoid level in calves fed whole milk and alfalfa hay 
from birth was observed to be markedly higher during the first 6 weeks than 
the levels in calves fed whole milk alone, whole milk plus grain, or whole 
milk plus grain plus alfalfa hay. 

The inoculation of the rumens of the calves with rumen microorganisms 
from cows did not affect markedly the plasma carotenoids or vitamin A 
changes. The calves which had the highest plasma carotenoid levels main- 
tained the lowest plasma vitamin A levels, indicating an inverse relation- 
ship between plasma carotene and vitamin A under these conditions. Liver 
storage probably complicates the plasma vitamin A level as a measure of 
vitamin A metabolism. 

No marked variations were noted in the plasma ascorbic acid levels be- 
tween groups fed whole milk and alfalfa hay and whole milk plus grain 
plus alfalfa hay. However, a higher, more uniform level of plasma ascor- 
bie acid was maintained during the first 6 weeks in the calves which were 
inoculated with rumen microorganisms than in those not so inoculated. 

These results, when correlated with those in paper P28, emphasize the 
value of good quality hay in meeting the vitamin needs of young calves 
through the establishment of early rumen function. 


P28 The Influence of the Ration on the Digestive Tract Microorganisms 
of the Young Dairy Calf. W.D.Pounpren anp J. W. Hisss, Ohio 
Agricultural Experiment Station. 

The development in the rumens of young calves of protozoa and bac- 
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teria of the types associated with alfalfa hay ingestion was helped by in- 
oculation with microorganisms from rumens of mature stock, provided the 
calves were ingesting a sufficiently high proportion of hay. The numbers 
of protozoa increased as the proportion of grain increased in relation to the 
quantity of alfalfa hay ingested, until approximately equal parts of each 
were being consumed. Further increases in the proportion of grain were 
accompanied by reduction in numbers of both protozoa and hay-type flora 
until they eventually disappeared. 

Bacteria of the types associated with grain ingestion made ‘Gale appear- 
ance in appreciable numbers in samples once the proportion of grain con- 
sumed exceeded the hay; they continued to increase as the proportion of 
grain increased. Their development was not influenced by the inoculations. 
Indications are that the early development of rumen microorganisms simi- 
lar to those observed in cows is influenced by the feeds consumed. In addi- 
tion to the beneficial effect on certain blood vitamin constituents (see paper 
P27), the general appearance of the calves fed milk and hay alone was im- 
proved by rumen inoculation. 


P29 Relation of Aerobic Bacterial Flora to the Consistency of the Feces. 
M. D. Van PEtt, R. E. JOHNSON, AND W. N. PLASTRIDGE, Storrs 
Agricultural Experiment Station. 


The development of the bacterial fecal flora was followed in 26 calves 
through the first 19 days of life with special attention to Escherichia coli. 
The physical characteristics of the daily fecal samples were recorded with 
the rectal temperature of the calf. The total bacterial count and the gram- 
negative count were determined with differential media. 

Calves are born with a sterile alimentary tract which rapidly becomes 
contaminated. The increase in bacteria is very great during the first 24 
hours and, in calves raised according to a normal herd procedure, the flora 
tends to reach a peak on the second day. It then decreases slowly for 14 
days, when it levels off. There is a seasonal difference in calves, with the 
fall calves having a significantly higher flora than summer calves. 

The consistency of the feces goes through three phases: (a) the mecon- 
ium, which is brown and elastic, lasting for 1 day; (b) the transitional 
stool, which is slimy in consistency and varies from light yellow to green in 
color, lasting about a week ; and (¢c) the normal phase, which is dark brown, 
soft yet firm. 

There was no significant correlation between high temperature or diar- 
rhea and an abnormally high flora or a high ratio of E. coli to the total 
bacterial count. 

Six calves were placed on skim milk at birth. All had periods of scour- 
ing and produced a transitional stool throughout the experimental period. 
Two calves died of white scours and E. coli was isolated from their liver, 


674 PAPERS PRESENTED AT THE 


kidney and spleen. During the actual periods of scouring, the flora was 
much lower than for previous samples. However, the flora was abnormally 
high 1.5 to 2 days before the scouring began. The flora of the calves fed 
skim milk was significantly higher throughout the period of observation 
than that of the normal calves. 


P30 Raising Dairy Calves Without Colostrum. J.T. Mies, 8. A. H1v- 
TON, AND Homer PAtrRIcK, Tennessee Agricultural Experiment Sta- 
tion. 


Since prepartum milking is gaining in popularity as a means of reliev- 
ing congestion in the cow’s udder at calving time, and since valuable brood 
cows, because of disease or injury, may fail to produce utilizable colostrum 
at calving time, there is need for a method of raising calves without colos- 
trum. Dairy bull calves born at the Knoxville Station were divided into 
three groups and fed as follows: Group I, dam’s colostrum and milk for 
first week ; Group II, a laxative at birth and herd milk fortified with vitamin 
A from birth to 1 week of age; Group III, a laxative at birth and herd milk 
fortified with a mixture of pure vitamins from birth to 1 week of age. All 
groups received the same kind of milk and other feeds after they reached 
the age of 7 days. 

The six calves in Group I and eight calves in Group III have lived and 
made normal gains. Of the nine calves in Group II, four died before they 
reached the age of 30 days; others in this Group made subnormal gains. 


P31 A Comparison of Corn Starch, Dextrin and Corn Sugar as the 
Principal Carbohydrate Source in Synthetic Rations for Calves. 
R. J. Furpse, C. F. Hurrman, C. W. DUNCAN, AND F. THorp, JR., 
Michigan State College. 


Thirteen calves were divided into three groups and placed on synthetic 
milk Giets at ages of 3 to 5 days. Group I received corn starch (dextrose), 
Group II dextrin, and Group III corn sugar as the principal carbohydrate 
source in the ration. Rations were identical except for the carbohydrate 
component. Twelve vitamins were added to the ration. 

Weekly blood analysis showed normal red cell volume, hemoglobin, and 
magnesium but low levels of plasma calcium, inorganic phosphorus and 
ascorbie acid as compared to the values for the blood of similar calves on 
normal rations. 

Growth was subnormal in all calves, indicating inadequacy of the ration. 
After 4 weeks on synthetic rations, the average change from the starting 
weight was + 3.3 per cent, —8.8 per cent and —6.9 per cent for the sugar, 
dextrin, and starch groups, respectively. Calves on sugar showed a sleeker 
coat of hair and decidedly less tendency to scour than did calves of the 
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other two groups, but paralysis, curable by either potassium or biotin, af- 
fected all calves on sugar and none on dextrin or starch. The average sur- 
vival time was 31.0, 16.6 and 31.3 days for the sugar, dextrin and starch 
groups, respectively ; however, the average starting age was 13.7 days on 
starch as compared to 4.6 on dextrin and 3.8 on sugar. 

Necropsy characteristically revealed no abnormalities outside the gas- 
tro-intestinal tract. Petechial hemorrhages in the abomasal mucosa were 
the most common finding; these were most numerous in the dextrin group 
but also appeared in the starch and sugar groups. Congestion of the duo- 
denum and of the colon was prevalent in calves fed starch and dextrin but 
seldom was observed in calves on sugar. 


P32 Effect of Tryptophan in the Diet on the Excretion of Niacin and 
Its Metabolic Products by Dairy Calves. G. C. Esu anp T. S. 
Sutton, The Ohio State University and Ohio Agricultural Ex- 
periment Station. 


Very young calves, fed a nicotinic acid-free ration, showed no deficiency 
symptoms (J. Biol. Chem., 167: 729-736). Since the proteins of colostrum 
and milk are generously supplied with tryptophan, the possibility that die- 
tary tryptophan may affect the urinary excretion of nicotinic acid and its 
metabolic products was investigated. 

Five grams of L-tryptophan were fed daily for 3 days to each of two 
calves that had been maintained from birth on a whole milk diet. The uri- 
nary excretion of nicotinic acid, its metabolic products and tryptophan were 
determined on 24-hour samples and compared with similar data obtained 
previous to and following the tryptophan feeding. 

The data indicate that N'-methyl-nicotinamide is not the main metabolic 
product excreted by calves. Tryptophan feeding resulted in a 3-fold in- 
crease in the excretion of total free and combined nicotinic acid. There 
was little change in the excretion of free nicotinic acid and N’-methyl- 
nicotinamide. The major portion of the increase was in the non-methylated 
products. The urinary excretion of tryptophan accounted for only 1 to 
1.5 per cent of the intake. The data show that increases in dietary trypto- 
phan result in increased urinary excretion of total nicotinic acid, indicat- 
ing that tryptophan serves as a precursor of niacin in the calf as in other 
mammals thus far studied. 


P33 Performance of Calves on a Photolyzed Milk Diet. R. G. WARNER 
AnD T. S. Sutton, The Ohio State University. 


A recent report of riboflavin deficiency in calves fed a riboflavin-free 
synthetic milk (J. Nutrition, 33: 263. 1947) prompted a study of the 
response of calves to a diet of milk in which the major part of the riboflavin 
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had been photolyzed. Approximately 96 per cent of the riboflavin in the 
milk fed was destroyed by exposure to the radiations of a 400 W mercury 
vapor lamp emitting light of wave lengths longer than 3000 A. Four male 
Guernsey calves were fed the treated milk supplemented with vitamin A. 
One of these calves also received approximately 2.99 mg. of added riboflavin 
daily. 

Deficiency symptoms consisted of intermittent diarrhea, a seurfy skin 
condition, alopecia, periodic excessive salivation and lacrimation, and, in 
the acute stages, difficulty in swallowing. These calves were extremely un- 
thrifty. The addition of 2 mg. riboflavin daily to one of these calves re- 
sulted in a prompt cessation of diarrhea, resumption of growth, and marked 
improvement in general appearance, including the growth of new hair. 

The performance of the calf receiving 2.99 mg. of added riboflavin from 
the start was uneventful and approached the Ragsdale standard in growth. 
Blood vitamin A and ascorbic acid levels were normal in all four calves. 
The urinary excretion of riboflavin varied between 0.01—-0.06 mg. per day for 
calves receiving no added riboflavin and 0.38—0.64 mg. per day for the calf 
which received added riboflavin throughout the experiment. Data indicate 
that riboflavin requirement of a 70-lb. calf, is somewhat less than 3 mg. 
daily, when fed an exclusively whole milk diet. 


P34 Anemia in Young Calves and Its Alleviation by Iron. W. C. Jacos- 
son AND L. A. Moore, Bureau of Dairy Industry, U. S. Depart- 
ment of Agriculture. 


Anemia has been observed to occur in calves in the various herds at 
Beltsville. The anemia may be present at birth or may develop at any 
time up to 60 days of age. However, it usually corrects itself at about 80 
or 90 days of age. About an equal percentage of calves from each of the 
breeds had hemoglobin values below 8 g. per 100 ml. except the Sindhi- 
Jersey crosses, which had a very high hemoglobin level for the first 90 days. 

When a salt mixture of cupric sulfate, ferric sulfate, manganese chloride 
and cobalt sulfate was fed, the anemia was alleviated. When each of these 
minerals was fed separately, it was found that iron was the only one which 
alleviated the anemia. Red cell counts and red cell volumes were run along 
with the hemoglobin determinations on some of the calves receiving iron. 
After the calf had received iron for 2 weeks, there was an increase in the 
red cell count and an increase in thé volume of the red cells as well as an 
increase in the quantity of hemoglobin in the blood. The weight gains to 
90 days of age were studied. The calves with the lower hemoglobin values 
gained less on the average, but this difference was not statistically signifi- 
cant with the number of calves involved. However, the group of calves 
which had low hemoglobin values showed more variation in their weight 


gains. 
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P35 A Method of Evaluating Bull Semen. T. M. Lupwicx, D. OLps, 
AND MARSHALL CARPENTER, Kentucky Agricultural Experiment 
Station and Kentucky Artificial Breeding Association. 


Samples of diluted semen were incubated at 100° F. and observed under 
the microscope at regular intervals until motility ceased. Observations 
were made on data summarized from the Kentucky Artificial Breeding 
Association and cover a period of 11 months. The observations include 
305 ejaculates from 27 different bulls of the Holstein, Jersey and Guernsey 
breeds from which approximately 12,000 cows were bred. 

The coefficient of correlation between incubation time (time for sperm 
to lose all activity when held at 100° F.) and conception rate (based on 60- 
90 day non-returns) was 0.84 + 0.03 when only ejaculates which were used 
in the breeding of as many as 30 or more cows were included. Ejaculates 
which were used to breed only a few cows did not give good correlations. 


P36 Vital Staining of Bovine Spermatozoa with an Eosin-aniline Blue 
Staining Mixture. H. E. SuHarrer anp J. O. AumQuist, The 
Pennsylvania State College. 


In 1942 Lasley, et al. (Anat. Record, 82: 167-174) reported upon an 
opal blue-eosin staining mixture for the differentiation of live and dead ram 
spermatozoa. Since opal blue was unobtainable, studies were undertaken 
in this laboratory to determine whether readily available dyes could be used. 
Aniline blue provided a suitable substitute for opal blue as the background 
stain. When used in combination with either eosin yellowish or eosin blu- 
ish, a satisfactory mixture for differential staining of bovine spermatozoa 
was obtained. 

To determine the optimum concentrations of the dyes, seven levels of 
both eosin Y and eosin B (0.8 to 2.5 per cent) were tested in combination 
with 2, 3, 4 and 5 per cent aniline blue. The dyes were dissolved in a citric 
acid-disodium phosphate buffer, and five ejaculates of freshly collected 
bull semen were used to compare the staining properties of the 56 solutions. 
Four slides were prepared from each ejaculate using each of the staining 
solutions, and 100 sperm cells were counted per slide. Based on the qual- 
ity and uniformity of the slides and the percentages of unstained sperma- 
tozoa (presumed to be living), 1 per cent eosin and 4 per cent aniline blue 
were selected. 

Studies were conducted to determine the effects of concentration of buf- 
fer salts and pH of the buffer used to dissolve the dyes. Five concentra- 
tions of phosphate buffer (M/4 to M/12) were adjusted to pH 5.6, 6.4, 7.2 
and 8.0, and 1.0 per cent eosin and 4.0 per cent aniline blue were added to 
each of the solutions. Differences in the percentages of unstained cells due 
to buffer concentrations were not statistically significant, while those due to 
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pH were significant at the 5 per cent level. When the appearance of the 
slides also was considered, a final staining mixture consisting of 1 per cent 
eosin B and 4 per cent aniline blue dissolved in M/8 phosphate buffer hav- 
ing a pH of 7.2 was selected as a satisfactory differential stain for bull 
spermatozoa. 

A simple technique for preparing uniform slides has been developed. 
The slides are dried on a hotplate maintained at a temperature of 85 to 
100° C. and an electric fan is used to hasten the drying process. Field 
trials now are in progress to determine the value of this staining method as 
a measure of semen quality. 


P37 Turbidometric Assay of Hyaluronidase in Bull Semen. Joun P. 
MIXNER AND JAMEs E. JoHNsTON, New Jersey Agricultural Ex- 
periment Station. 


Hyaluronidase (h-ase) is an enzyme found in bull semen which has the 
ability to depolymerize hyaluronic acid. Hyaluronic acid is an important 
constituent of tissue cell cement. The turbidometrie assay for h-ase is 
based on the discovery that the turbidity produced by the interaction of 
hyaluronic acid and acidified blood serum is, within limits, a function of 
the hyaluronic acid concentration. The conventional unit of h-ase, the 
turbidity reducing unit (TRU), is not comparable between laboratories due 
to variations in serum protein concentrations, hyaluronic acid preparations 
and pH control in assaying. Comparative assaying of h-ase is greatly facil- 
itated by assaying in terms of a standard preparation of h-ase which may be 
exchanged among laboratories. The coefficient of correlation secured 
between milligrams of standard h-ase and colorimeter reading was 
— 0.985 + 0.006. The standard error of estimate of the regression equation 
gives an error of + 8 per cent on the mean value of milligrams of h-ase. 

H-ase assay values of semen in terms of milligrams of standard h-ase, 
secured by diluting semen at various rates, conformed to the standard re- 
gression line of purified h-ase. This is important since the concentration 
of salts, particularly NaCl, influences greatly the activity of h-ase. The 
data for 117 semen assays were calculated both in TRU’s and in milligrams 
of standard h-ase. A coefficient of correlation of + 0.954 + 0.028 was se- 
eured between the two, indicating the essential sameness of the two mea- 
sures of h-ase potency. 


P38 Hyaluronidase and Bull Semen. J. E. Jounston, E. J. STONE, AND 
J. P. Mrxner, New Jersey Agricultural Experiment Station. 


The enzyme hyaluronidase (h-ase) is capable of denuding the mam- 
malian ovum of follicular cells adhering after ovulation. Therefore, a re- 
lationship between h-ase and fertility has been postulated. 
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An investigation of bull semen in relation to h-ase has shown: (a) that 
h-ase is present immediately after ejaculation, (b) that the concentration of 
h-ase in the seminal plasma increases on incubation of the semen at either 
5 or 37° C., (c) that a maximum potential concentration of h-ase is ob- 
tained on incubation of semen for 24 hours at 37° C. under toluene, and 
(d) that h-ase seems to be tied up with the spermatozoa, since incubation 
of sperm-free seminal plasma yields no increase in h-ase concentration. On 
this basis, procedures for determining semen h-ase potency were adopted in 
which semen samples were assayed initially, within an hour after ejacula- 
tion, and again after 24 hours incubation at 37° C. under toluene. 

One hundred semen samples were analyzed; a coefficient of correlation 
of + 0.639 + 0.060 was obtained between initial and 24-hour h-ase concentra- 
tions. The following coefficients of correlation were obtained between in- 
itial h-ase concentrations and cther semen characteristics: sperm concentra- 
tion per mm‘, + 0.540 + 0.072; initial motility, + 0.0425 + 0.101; volume 
of ejaculate, +0.157 + 0.095; sperm per ejaculate, + 0.479 + 0.078; and 
duration of second motility, +0.0132 + 0.101. Twenty-four-hour h-ase 
concentrations gave the following coefficients of correlation: sperm concen- 
tration per mm‘, + 0.697 + 0.052; initial motility, + 0.245 + 0.095; volume 
of ejaculate, + 0.206 + 0.097; sperm per ejaculate, + 0.540 + 0.072; and 
duration of second motility, + 0.0018 + 0.101. 


P39 The Effect of Testis Biopsy on Semen Characteristics. J. F. Sykes, 
W. J. Sweetman, P. C. UNDERWOOD, anp L. A. Moors, Bureau of 
Dairy Industry, U. 8. Department of Agriculture. 


A marked reduction in sperm concentration resulted when testis biopsies 
were performed on three bulls. Two biopsies were performed on each ani- 
mal, and a progressive drop in sperm concentration occurred with succed- 
ing biopsies in every instance. The first biopsy had little or no effect on 
other sperm characteristics, but after a second biopsy both initial and 
storage motility were reduced. 

Microscopic examination indicated that widespread damage occurs in the 
germinal epithelium following biopsy. Repair appeared to occur, but in 
spite of this apparent recovery there was no increase in sperm concentration 
even after intervals of 6 to 15 months. 


P40 Spermatozoa Behavior in Bovine Cervical Mucus at Varying Stages 
of Estrus... H. A. Herman anv Otis H. Horton, University of 
Missouri. 

To gain additional information on factors affecting the conception rate 
in dairy cattle, a study of the mucus secretions of the cervix and uterus has 


1Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station, Journal Series no. 1109. 
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been undertaken. The viscosity and penetrability of mucus are factors in 
spermatozoa movement through the uterus and up the tubes. The consis- 
tency of mucus changes during the estrus period. In early heat it is thin 
and watery; as heat progresses it becomes more viscous and there is an in- 
filtration of leucocytes. 

The properties of cervical and vaginal mucus were studied with respect 
to flow-elasticity, penetrability of spermatozoa, volume, pH and leucocyte 
number. Vaginal temperatures also were recorded. The viscosity of cer- 
vical and vaginal mucus was found to be lowest during the first 6 hours of 
estrus and gradually increased as estrus was prolonged. Penetrability of 
the mucus by spermatozoa was highest during the first 6 to 10 hours of heat. 
The volume of mucus was greatest during the first part of the heat cycle. 
There was a rise in vaginal temperatures during estrus, the peak tempera- 
ture generally occurring 14 to 16 hours after the beginning of the heat 
period. The mean pH of mucus in vivo was found to be 7.23 during estrus 
and ranged from 7.25 to 7.39 during non-estrus. 

The results in these preliminary studies indicate that the properties of 
bovine mucus may be of considerable interest in determining the most satis- 
faetory practices to follow in obtaining a high conception rate where artifi- 
cial insemination is used. 


P41 Varying the Proportion of Egg Yolk in Diluters for Bull Semen. 
Eric W. Swanson, University of Tennessee. 


A study was made of the sodium citrate and egg yolk semen diluter to 
establish optimum concentrations of the respective constituents and to de- 
tect the minimum amount of egg yolk which will produce satisfactory 
results. Concentrations of 1, 2, 3, 4 and 5 per cent of sodium citrate were 
compared in the egg yolk diluter to determine the least harmful citrate con- 
eentration. Concentrations of 2 and 3 per cent were satisfactory, with the 
latter being slightly superior. This solution also was most nearly isotonic 
with bull semen. Diluters were prepared with egg yolk and 3 per cent 
sodium citrate mixed in proportions of 1 to 1, 1 to 3, and 1 to 7. Daily 
estimations of percentage progressively motile sperm were made on semen 
diluted identically with the three diluters. Very little difference was noted 
between the 1 to 1 and 1 to 3 diluters, and the 1 to 7 diluter was very satis- 
factory although slightly inferior. The ability of freshly collected sperm to 
withstand temperature shock in the three diluters was checked by means 
of differential stain for dead and alive sperm before and after shock. The 
differences between the diluters were small and of doubtful significance. 
Therefore, a diluter containing one-eighth egg yolk may be used with the 
advantage of economy of egg yolk and of time and easier microscopic exam- 


ination. 
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P42 A Study of the Types of Bacteria in Bovine Semen and Their Effect 
Upon Motility... J. E. Epmonpson, K. L. TALLMAN, anp H. A. 
HERMAN, University of Missouri. 

Since most semen, either diluted or non-diluted, contains variable con- 
centrations of bacteria, the authors have been interested in securing more 
detailed information regarding the effect of bacteria on the length of storage 
of bovine semen. The early work consisted of isolating the different types 
of organisms found in semen. The types isolated included streptococci, 
staphylococci, micrococci, pseudomonas, bacilli, actinomyces, yeast and 
Escherichia coli. Standard plate counts were made of both diluted and 
non-diluted semen to determine if there was any correlation between the 
number of organisms present and the length of time semen could be stored. 
Careful analysis of the data showed no correlation; however, when samples 
were plated on blood agar, a definite correlation existed between the number 
of henolytie organisms and the length of storage of semen. Using motility 
as the index of storage, the hemolytic count was found to increase as the 
length of storage decreased. 

The effect of hemolytic and non-hemolytie bacteria upon the length of 
storage of semen was further proved by studies using fresh diluted and non- 
diluted semen to which was added a pure culture of organisms previously 
isolated from semen. Semen samples inoculated with hemolytic bacteria 
showed no motility after 2 days of storage, while samples containing non- 
hemolytic bacteria varied in length of storage. Certain non-hemolytic 
organisms were able to increase the storage time from 1 to 4 days over the 
controls, while others did not store as long as the controls. It is believed 
that certain organisms are able to increase storage time of semen either by 
enzymatic action or by entering into the metabolic processes of the sperm. 


P43 The Effect of Penicillin upon the Fertility of Semen from Relatively 
Infertile Bulls. Joun O. ALMQuist, The Pennsylvania State Col- 
lege. 

Previous studies at this Station showed that penicillin inhibited bacterial 
growth in semen but did not significantly affect the fertility of semen from 
bulls of relatively high breeding efficiency. To test the effect of penicillin 
upon the fertility of semen from relatively infertile bulls used in routine 
artificial breeding, a 5 x 5 Latin square experiment was designed and repli- 
eated four times in succession. Penicillin was added to the semen of four 

Guernsey bulls and one Holstein bull of lowered fertility at the rate of 250, 

500, 750 and 1,000 units per ml. of diluter semen with appropriate controls. 

Data based on 6-month non-returns for 3,576 first and second services 

demonstrated that the 500- and 1,000-unit levels of penicillin brought 

1Conribution from the Department of Dairy Husbandry, Missouri Agricultural 

Experiment Station, Journal Series no. 1106. 
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about highly significant increases in fertility when compared to the un- 
treated controls. Greatest improvement in fertility was obtained with 
the 1,000-unit level, but the degree of enhancement varied considerably 
between bulls. Three of the five bulls showed average increases above the 
controls of 15, 21, and 31 per cent on the basis of 6-month non-returns 
when penicillin was added at the rate of 1,000 units per ml. of diluted se- 
men. The remaining two bulls showed small increases of 1 and 4 per cent. 
Apparently only three of the bulls produced semen in which bacteriological 
control by penicillin was beneficial. The 13-year-old bull which showed 
the 1 per cent increase was slaughtered because of low fertility 7 months 
after the close of the experiment. Histological examination revealed 
marked degeneration of the testes. The untreated semen of the bull which 
showed a 4 per cent response increased in fertility to such a degree during 
the experiment that the animal could not be considered a problem bull. 


P44 Breeding Results With Bovine Semen Treated With Varying 
Amounts of Thyroxine. A. B. ScHuutTze anp H. P. Davis, Uni- 
versity of Nebraska. 

Semen samples from 22 bulls, selected at random, were treated with 
erystalline d,l-thyroxine. The relative fertility of this semen was deter- 
mined from breeding results in artificial breeding associations from the per- 
centage of non-return services after a 4-month period. The conception rate 
obtained with other semen samples from the same bulls during the same 
period served as a basis of comparison. Thyroxine was added in the 
amounts of 2y, 10y, and 15y per 100 ml. diluted semen. The 2-y level 
resulted in an increase of 2.2 percentage units in conception rate (732 ser- 
vices, 23 semen samples). The 10-y level in an increase of 6.4 percentage 
units (1,847 services, 112 semen samples) ; and the 15-y level in an increase 
of 4.4 percentage units (488 services, 18 semen samples). 


P45 Measuring Breeding Efficiency by Pregnancy Examinations and 
by Non-returns. G. R. Barret, L. E. Casmpa, anp C. A. Lioyp, 
University of Wisconsin. 

This report includes data on inseminations made during 1946 in the 
Wisconsin Experimental Breeding Project, in the area in which routine 
pregnancy examinations were performed at 35-49 days after breeding. 
Pregnancy examination information was available for 7,530 inseminations. 
Of the 4,286 inseminations reported as first services, 52.9 per cent resulted 
in pregnancies, as determined by pregnancy diagnosis. The 30-60 day non- 
return percentage for these same inseminations was 67.8, the 60-90 day per- 
centage was 58.4, and the 90-120 day figure was 55.7 per cent. Thus, the 
diserepancies in favor of the non-return percentages were 14.9, 5.5 and 2.8 
per cent. Data concerning services other than the first also will be pre- 
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sented, as well as a study of monthly variation in the conception and non- 
return rates. 


P46 Order Number of Insemination and Conception Rate. G. R. Bar- 
RETT, C. A. LLOYD, AnD R. A. CARPENTER, University of Wisconsin. 
Inseminations performed in the Wisconsin Experimental Breeding 
Project from January 24 to May 31, 1945, and from August 13, 1945, to 


- Sept. 30, 1947, were summarized. Pregnancy examinations were performed, 


usually 35 to 49 days after insemination. An insemination was considered 
fertile only when an amniotic vesicle could be palpated ; inseminations were 
considered infertile if the cow was rebred or if she was diagnosed not preg- 
nant. Inseminations were excluded if the cow had died, been sold, or 
could not be examined for any other reason. Of 14,771 inseminations, the 
number in each group from first to seventh service was 8,621, 3,463, 1,443, 
631, 308, 152, and 75, respectively. There were 78 inseminations with order 
numbers higher than seven. The corresponding percentages of insemina- 
tions classed as fertile were 54.4, 50.7, 46.5, 38.2, 36.7, 30.1, 27.7 and 16.7. 
The mean percentage of fertility for the entire 14,771 inseminations was 
51.1. 


P47 The Effect of Udder Inflation of Cows with Parturient Paresis, on 
Blood Calcium, Magnesium and Inorganic Phosphorus. VEARL 
R. Smiru AND R. P. NIEDERMEIER, University of Wisconsin. 

The udders of five Jersey cows' in advanced stages of parturient paresis 
(down and unable to rise) were inflated with air to a pressure of 60 to 
70mm. mercury. A pre-inflation venous blood sample was taken, and post- 
inflation samples were taken at 0.5, 1.5, 3, 5, 8, 11, 14, 17, 20, 36 and 48 hours. 
Samples were analyzed for total serum calcium, serum magnesium and 
plasma phosphorus. Pre-inflation blood calcium, inorganic phosphorus and 
magnesium ranged from 5.2 to 4.4, 1.4 to 0.5, and 4.5 to 2.0 mg. per cent, re- 
spectively. The cows arose of their own volition from 3 to 14 hours after in- 
flation ; with one exception, the blood serum calcium was 6 mg. per cent or 
above at the time the cow arose. The normal phosphorus level had not been 
reached in four of the five cows by the twentieth hour post-inflation. Three 
of the five cows had high magnesium levels through the twentieth hour 
post-inflation. 


P48 A Study of Citric Acid Levels in the Blood and Urine of Cows at 
Time of Parturition. T. H. BLossrr anp VEARL R. SmirH, Uni- 
versity of Wisconsin. 

The importanee of citric acid in calcium metabolism has been shown by 


1 Four of these cows are in the herd of Biltmore Farms, Biltmore, North Carolina. 
The authors are grateful to the management of Biltmore Farms for making these 
animals available for the study herein reported. 
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several workers. Studies have been undertaken to study the relationship of 

citrie acid to the changes that oceur in the blood calcium levels at time of 

parturition. Studies on the blood citric acid and calcium of 18 cows prior, | 
during and subsequent to parturition in general show that as the blood eal- 
cium decreases, there also is a decrease in the citric acid. Those cows 
having parturient paresis at parturition showed much lower levels of blood 
citric acid than normal cows. Preliminary studies show that there is an 
increased excretion of citric acid prior to parturition in cows having partu- 


e rient paresis. 


P49 The Effect of Prepartum Milking on Some Blood Constituents of 
the Cow. R. E. Jounson, H. D. Eaton, A. A. SprevmAn, L. D. 
MATTERSON, AND R. J. SuaTE, University of Connecticut. 


Two groups of cows, one milked twice daily 10 days prior to the calcu- 
lated parturition date and the other milked shortly after calving, were used 
in this experiment. Total hemoglobin, plasma carotene and vitamin A, 
serum calcium and phosphorus were determined on venous blood samples 
drawn at weekly intervals beginning 4 weeks before calving, immediately 
following calving and ending 4 weeks after parturition. In addition, mam- 
mary and umbilical edema, expulsion of the placenta, and incidence of 
clinical milk fever and ketosis were recorded. 

No apparent differences in blood constituents were noted between cows { 
milked prepartum and postpartum. Total hemoglobin increased slightly at 
parturition and thereafter decreased to a slightly lower level than that ob- 
tained during the 4-week prepartum period. Both plasma carotene and 
vitamin A showed a marked drop at the time of parturition and increased 
thereafter, but they did not attain the same level as that found prepartum. 
Serum calcium and serum phosphorous dropped appreciably at parturi- 
tion and returned to the prepartum level within a week after parturition. 

To date, due to the limited observations, no significant conclusions can 
be drawn with regard to the effect of prepartum milking on mammary and 
umbilical edema, expulsion of the placenta and incidence of ketosis and milk 


fever. 


P50 A Study of Some Blood Constituents of Cows not Milked Following 

Parturition. R. P. NIEDERMEIER AND VEARL R. Situ, University 

: of Wisconsin. | 
Four Jersey cows, not first-calf heifers, were used for this study. Ven- ; 

ous blood samples were taken for 5 days previous to the anticipated day 
of parturition and for 8 days following calving, or until pressure in the 
udder had subsided. Calves were removed from their dams before being 
permitted to suckle, and no milk was removed from the udder. Twice-a- 
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day milking began the seventh day after parturition in one cow, but she 
never attained a full flow as judged by previous lactations. The other 
three cows never were milked and later were mastectomized. Blood sam- 
ples were analyzed for total serum calcium. All four cows showed an 
appreciable drop in blood calcium on the day of parturition. One cow had 
parturient paresis 36 hours postpartum. The blood calcium level returned 
to normal levels by the second day postpartum. Higher-than-normal levels 
of blood calcium occurred on the third or fourth day postpartum, which 
seemed to be the time of greatest intramammary pressure. 


P51 The Effect of Preparturient Milking on the Composition of Colos- 
trum. <A. H. Van LANDINGHAM, C. E. WEAKLEY, JR., R. A. ACKER- 
MAN, AND GEORGE Hyatt, JR., West Virginia Agricultural Ex- 
periment Station. 


A group of 11 cows and heifers were milked from 3 to 18 days before 
calving. Samples of preparturient colostrum were taken for chemical 
analysis when as much as 2 lb. per day was obtained. Total nitrogen, non- 
casein nitrogen, casein nitrogen by difference, and fat were determined. 
Samples also were obtained from a comparable group of 11 cows and heifers 
which had not been milked prepartum. 

Colostrum obtained from heifers not previously milked on the day of 
calving contained an average of 2.34 g. per 100 ml. of total nitrogen, of 
which 57.3 per cent was in the non-casein nitrogen fraction. By the end of 
the fourth day following parturition, the total nitrogen was reduced to 
0.70 g. per 100 ml., of which only 20.8 per cent was in the non-casein frac- 
tion. 

The total production of preparturient colostrum varied within the 11 
animals from 2 to 142 lb. The total nitrogen and the proportion of non- 
casein nitrogen to total nitrogen on the day of calving were related to the 
amount of preparturient colostrum produced. The two heifers producing 
the most preparturient colostrum secreted colostrum very similar in com- 
position to that of normal milk 1 to 3 days before calving. Other heifers 
which produced only small amounts of preparturient colostrum before 
ealving produced colostrum after calving very similar in composition to 
that of heifers which had not been pre-parturient milked. 


P52 The Effect of Prepartum Milking on the Carotene and Vitamin A 
and Proximate Composition of Colostrum. H. D. Eaton, A. A. 
SpreLMAN, R. E. Jonnson, L. D. MATTERSon, AND R. J. SLATE, 
University of Connecticut. 


A comparison of the carotene, vitamin A, and proximate composition of 
eolostrum of two groups of cows has been made. One group was milked 


{ 
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twice daily for 10 days prior to the caleulated parturition date; the other 
group was not milked until after calving. Calves born to these cows were 
not allowed to nurse. Pooled aliquot portions of the morning and evening 
milking for each day prepartum and samples from the first six milkings 
postpartum were analyzed for carotene, vitamin A, protein, lactose, fat and 
ash. 

The first milking postpartum from prepartum-milked cows was similar 
in composition to normal milk, especially in those cows milked for at least 
10 days before caiving. The first milking after calving from postpartum- 
milked cows contained approximately five times as much carotene and vita- 
min A, three to four times as much protein, one-half as much lactose, 
slightly greater amounts of fat, and one and one-fourth times as much ash 
as the milk obtained from the prepartum-milked cows. These values de- 
creased with successive milkings. Prepartum milking materially alters the 
composition of the first milk secreted at the termination of pregnancy and 
produces a milk much lower in nutritive value, as indicated by the analyses. 


P53 The Carotene and Vitamin A and Proximate Composition of Por- 
tions of the First Milking Postpartum. H. D. Eaton, A. A. 
SPreLMAN, L. D. Marrerson, R. E. JOHNSON, AND R. J. SLATE, 
University of Connecticut. 

The usual practice is to allow the calf to nurse immediately after par- 
turition. In many cases the cow then is partially milked out. The prob- 
lem was to establish the relative nutritive value of the successive portions 
of this first colostrum. 

Immediately after calving, cows were completely milked out by 2-lb. 
increments. The carotene and vitamin A, protein, lactose, fat and ash 
contents were determined on these samples. Carotene and vitamin A and 
fat increased with successive increments, while lactose and ash decreased 
and protein remained essentially the same. Cows milked prepartum and 
cows milked postpartum gave essentially the same trends. 


P54 Effect of the Form of Vitamin A and of Tocopherol Supplements 
of the Ration on the Concentration of Vitamin A and Caro- 
tenoids of Colostrum and Early Milk. D. B. Parrisu, G. H. 
WISE, AND J. S. HuGHEs, Kansas Agricultural Experiment Station. 


Determinations were made of vitamin A and carotenoid concentrations 
of colostrum and early milk from groups of cows that received either a 
basal ration or a basal ration plus vitamin supplements during the terminal 
month of gestation. The supplements used were: (a) 0.5-1 million units 
vitamin A ester, (b) 0.5-1 million units vitamin A alcohol, (¢) 0.5-1 mil- 
lion units of vitamin A alcohol plus 0.5-1 g. tocopherols, (d) from 0.5-1 g. 
to 10 g. of tocopherols. 
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Wide individual differences were noted in vitamin A and carotenoid 
contents of colostrum and early milk from cows receiving the various sup- 
plements. Consistent differences in the levels of vitamin A did not result 
from supplementation of the ration with the ester and alcoholic forms of 
vitamin A. No increase was noted in the vitamin A of colostrum and 
early milk from cows that received tocopherols in addition to the alcoholic 
form of vitamin A. Data suggested that tocopherol supplements at high 
levels might have increased the vitamin A content of colostrum, but due to 
the small number of animals used, the latter effect was not definitely estab- 
lished. The various supplements had no apparent effect on carotenoid 
contents of colostrum and early milk. 


P55 Comparison of Barn-cured and Field-cured Alfalfa Hay. GILBERT 
H. AND M. REAVEs, Virginia Polytechnic Institute. 


Alfalfa hay was divided into two lots in the field by using alternate 
windrows. One lot was placed on a barn hay drier when partially cured 
and curing completed by forced atmospheric air. The other lot was allowed 
to cure in the field. A double reversal feeding trial was conducted to com- 
pare the milk-producing ability of the two hays. Each period was 28 days 
in length, with a 3-day changeover period. Hay was fed as the sole rough- 
age and grain was fed according to milk production. Twelve cows were 
used in the trial. 

The production of 4 per cent fat-corrected milk was 15,573 lb. while the 
cows were on the barn-cured hay and 14,994 lb. while on the field-cured hay, 
or approximately 4 per cent more milk for the barn-cured hay. The de- 
crease in production was more pronounced from the field-cured hay as the 
trial progressed. 

The carotene content of the hay after storage was approximately 60 per 
cent higher for the barn-cured hay. It was rated as having 62 per cent 
color and 45 per cent leafiness compared to 47 per cent color and 35 per 
cent leafiness for the field-cured hay. 


P56 Studies on Mow Curing of Baled Hay. W. A. Kina, J. W. WILBUR, 
S. M. Havas, anp A. W. Coorrr, Purdue University. 


Field-cured and mow-cured baled alfalfa hay have been compared in 
feeding trials for a 2-year period. Unheated air was used to finish the 
drying of the mow cured hay, which ranged from 30 to 35 per cent mois- 
ture when placed in the mow. All the hay was grown in the same field 
and alternating windrows were used for the field and mow curing. The 
first-cutting hays contained considerable timothy. Each of the three cut- 
tings of each year were fed to dairy cows during a test period of 9 weeks. 
The carotene contents of the hays as fed for each of the 2 years were as 
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follows: first cutting, field—10 and 3 parts per million, mow—13 and 7 
p.p.m.; second cutting, field—9 and 2 p.p.m., mow—25 and 15 p.p.m.; third 
cutting, field—25 and 12 p.p.m., mow—25 and 39 p.p.m. Feeding trials 
using six cows in each group showed no consistent results in favor of 
either method of curing The hay was fed at the rate of 2.5 lb. per 100 lb. 
of liveweight. It was found that 25 p.p.m. of carotene in the hay would 
maintain the carotene content of the blood plasma and milk at only a fair 
level. Hays of 39 p.p.m. of carotene or more are necessary for the main- 
tenance of good levels of carotene in blood and milk. In the mow curing 
of baled hay, unheated air apparently cannot be depended upon regularly 
to produce a superior product. 


P57 Stack Finishing of Baled Hay with and without Heat. K. A. KEN- 
DALL, W. B. NEVENS, AND J. H. RAMSER, University of Illinois. 


Numerous trials in the finish curing of long, chopped, and baled hay by 
means of a mow ventilation system have shown this method of curing to be 
advantageous as compared with field curing. Six trials in the finish curing 
of baled hay were carried out, two of them with supplemental heat sup- 
plied by oil-burning units. Stacks ranging in size from 135 to 300 bales 
were constructed with a central duct formed by bales. 

The moisture content of hay as baled should be no higher than for 
finish curing in other forms. Baled hay with 47 per cent moisture could 
not be dried even with supplemental heat. Hay baled with about 30 per 
cent moisture was successfully dried. Samples showed 15.7 per cent pro- 
tein and 21,000 units carotene per pound (average values). Eleven gal- 
lons of fuel oil and two gallons of gasoline were used per ton of dry hay. 
Bales tightly tied could not be dried successfully. Small, loose bales are 
needed. All bales must be stacked on edge and those next the duct spaced 
1 to 2 inches apart to permit circulation of air. The outside bales must 
be placed close together and tarpaulins kept tightly tied over the stack to 
aid air circulation. Supplemental heat permits drying at night and dur- 
ing rainy weather. 


P58 Conservation of Nutrients and Feeding Value of Wilted Silage, 
Barn-cured Hay and a Poor Quality Field-cured Hay. J. B. 
SHEPHERD, L. G. SCHOENLEBER, H. G. WISEMAN, C. G. MELIN, W. 
J. SwEETMAN, W. H. HosTerMAN, anp H. M. Tyspau, Bureau of 
Dairy Industry ; Bureau of Plant Industry, Soils, and Agricultural 
Engineering ; of Agricultural Research Administration; and Hay 
Section, Grain Branch, Production and Marketing Administration. 
United States Department of Agriculture. 


Cooperative forage harvesting and feeding experiments were conducted 
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at Beltsville for the third year during 1947. In contrast with previous 
years, unfavorable weather occurred during harvest and the field-cured 
hay was badly damaged by rain. Therefore, the field-cured hay was of 
poor quality while the silage and barn-cured hay were of good quality. 
The second cutting alfalfa crop used was variable and quite weedy. The 
silage and barn dried hays were harvested with a field chopper. Supple- 
mental heat was used in barn hay drying. 

Nutrient preservation in the wilted alfalfa silage, barn-dried hay and 
field-cured hay was, respectively: dry matter, 86, 91 and 60 per cent; pro- 
tein, 83, 83 and 49 per cent; carotene, 3.6, 5.3 and 0.6 per cent. The 
labor and equipment requirements were about the same for the silage and 
barn-dried hay but were much higher for the field-cured hay due to large 
field losses. 

Average daily milk production per cow on wilted silage, barn-dried 
hay and field-cured hay was 37.1, 36.2 and 35.2 lb., respectively, and the 
30-day declines in production were 7.7, 8.8 and 13.6 per cent. On an acre 
basis (including other feeds), milk production was 40 per cent higher on 
the silage and 48 per cent higher on the barn-dried hay than on the field- 
cured hay. 


P59 Vitamin D Content of Forages as Affected by Various Curing Pro- 
cedures. J. W. THoMAs Aanp L. A. Moore, Bureau of Dairy In- 
dustry, U. S. Department of Agriculture. 


The vitamin D content, expressed in International Units per pound of 
air-dry material, of an alfalfa crop harvested in 1945 as wilted silage, barn- 
dried hay and field-cured hay, was 254, 213 and 440, respectively. Values 
of 393, 264 and 400, respectively, were obtained for alfalfa harvested in 1946. 

Alfalfa brought into the barn for mow drying immediately after cut- 
ting and at three stages of maturity was found to contain appreciable 
amounts of vitamin D. The alfalfa cut at the mature or seed stage con- 
tained much more vitamin D than that cut at half-bloom. The latter con- 
tained slightly more than that cut at bud stage. All three hays supplied 
sufficient vitamin D to prevent any visible signs of rickets in calves when 
the hays were fed as the only source of vitamin D to calves kept in a dark- 
ened barn from birth to 8 months of age. 

The amount of dead leaves adhering to the plant at cutting time of 
the bud, half-bloom and mature stages was 2.4, 2.9 and 6.5 per cent, re- 
spectively. These dead leaves contained approximately 3,200 I.U. of vita- 
min D per pound of air-dry material. No vitamin D was detected in 
totally green leaves. Thus, the amount of dead leaves adhering to the 
harvested forage plant may modify considerably the vitamin D content of 
forages irrespective of length of exposure to sunlight during curing. 
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P60 Comparison of Early-cut and Late-cut Lespedeza Hay for Milk 
Production. C. E. Wyue, J. A. Ewine, Ertc W. SwWANson, AND 
J. M. Mappux, University of Tennessee. 

The differences in feeding value of Korean lespedeza hay cut in the 
bloom stage and in full seed stage have been measured with milk cows in 
five winter feeding trials. In the first four trials, groups of six cows each 
were fed ad libitum early- and late-cut lespedeza hay, respectively. They 
also were fed 10 lb. of corn silage daily and concentrates according to pro- 
duction. The early-cut hay was more palatable, was consumed in larger 
quantities, and resulted in more milk prcduction. The average produc- 
tion per ton of hay fed was 109 lb. 4 per cent fat-corrected milk more for 
the early-cut hay. The early-cut hay gave a greater return per ton in 
three of the four ad libitum trials. In the fifth trial, lespedeza hay was 
the sole roughage ration and grain was fed at a wider ratio to milk pro- 
duction. Carefully paired milking cows were placed in two groups of five 
and fed so that hay consumption was equal. The average daily produc- 
tion per cow was 3.58 lb. of 4 per cent milk higher on the early-cut hay, 
with a progressive increase in difference between the two groups as the 
trial continued. The average fortnightly decline was 0.50 lb. 4 per cent 
milk in the group fed early-cut hay and 0.72 lb. in the group fed late- 
eut hay. 


P61 The Influence of Various Hays on the Production, Vitamin Con- 
tent, and Flavor of Milk. J. K. Looust, V. N. KruKxovsky, AND 
G. P. Lorareen, Cornell University. 

Fifteen Holstein cows were fed six types of hay in an incomplete block 
design experiment involving four periods of 5 weeks each. The hays 
studied included early-cut timothy, late-cut timothy, second crop alfalfa 
eut at early and late stages of maturity, birdsfoot trifoil (Lotus cornicu- 
latus) and ladino clover. Measurements were made of the palatability of 
the hays and of their effects upon milk production and on the carotene, 
vitamin A and tocopherol contents and flavor of the milk. 

The late-cut timothy proved much less palatable and resulted in a lower 
milk production than any of the other hays. On ad libitum feeding the 
average intake of late-cut timothy was only 35 to 44 per cent as much as of 
the other hays, and the actual milk production was approximately 25 per 
cent lower. 

The milk produced when birdsfoot trifoil was fed was appreciably 
higher in carotene, vitamin A and tocopherol content than from any other 
hay. The milk produced during the periods when ladino clover and late- 
cut timothy were fed was lower in these vitamins than when early-cut tim- 
othy or alfalfa hay was fed. Milk of poor keeping quality resulted during 
ladino feeding and could be correlated with the low contents of vitamin A, 
carotene and tocopherol. The study will be repeated to obtain more infor- 
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mation concerning the influence of hay upon the fat soluble vitamin con- 
tent and the keeping qualities of the milk: 


P62 Comparison of Digestion Coefficients of Sun-cured and Barn-cured 
Hays from the Same Field. O. M. CampBurn, Vermont 
tural Experiment Station. 

This report covers three crop years, 1944-1946, for which there were, 
respectively, two, four and three pairs of hays. From each field, after par- 
tial field curing, one portion was placed on flues in the barn to be finished. 
Another portion was sun cured and then stored to sweat-out in the mow. 

Each year the barn-cured hay, as fed, carried more crude protein and 
nitrogen-free extract than the sun-cured hay which was higher in crude 
fiber content. The ether extract contents were similar. For barn-cured 
hay, the digestion coefficients were higher for crude protein for 2 years 
and higher every year for nitrogen-free extract. For sun-cured hay, the 
crude fiber coefficients were higher every year; ether extracts were higher 
for 2 years. The digestible protein was higher for barn-cured hay for 2 
years and identical 1 year; for digestible nitrogen-free extract, the barn- 
cured hay excelled for 3 years; digestible crude fiber of the sun-cured hay 
was higher for 3 years and ether extract for 2 years. When the results 
for 3 years are averaged, the digestible protein and total digestible nu- 
trients are similar for hays cured by these two methods. 


P63 Lactating Factors for Dairy Cows in Dried Grapefruit Peel. R. N. 
Davis AND A. R. KEMMERER, University of Arizona. 


Eight cows—four Guernseys, two Jerseys, and two Holsteins—were fed 
alfalfa hay ad libitum until milk production definitely decreased. At the 
end of this period the ration was supplemented daily with 4 Ib. of dried 
grapefruit peel for 5 weeks. Then the dried citrus was replaced with an 
equal amount of a mixture consisting of rolled barley 6 parts, wheat bran 
6, cottonseed meal 2, and beet pulp 2. After 4 weeks this ration was sup- 
plemented with oat pasture. Four pounds of dried grapefruit peel added 
daily to an alfalfa hay ration increased milk production. An equal amount 
of a grain mixture did not maintain this increase. Supplementing a 
ration of alfalfa hay and concentrate mixture with oat pasture definitely 
increased milk production. Dried grapefruit peel contains factors which 
stimulate milk production in dairy cows. 


P65 The Growth of Dairy Heifers Reared on Maximum Roughage with 
Varying Amounts of Grain.’ O. T. H. A. HERMAN, 

AND A. C. RAGspALE, University of Missouri. 
Feed consumption and growth of Holstein heifers on rations utilizing 


1 Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station, Journal Series no. 1112. 
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hay, silage and roughage to a maximum extent, together with minimum 
amounts of grain, have been recorded. Three trials were conducted in 
which the average consumption of feedstuffs and pasture from 6 to 24 
months of age was as follows: (a) 796 lb. grain, 1728 lb. lespedeza hay, 
115 lb. alfalfa hay, 2265 lb. sorgo silage, and 334 days on pasture; (b) 912 
Ib. grain, 3934 lb. lespedeza hay, 3757 lb. sorgo silage, and 262 days on 
pasture; (c) 1232 lb. grain, 1870 lb. lespedeza hay, 773 lb. alfalfa hay, 
1975 lb. mixed clover and grass hay, and 263 days on pasture. 

The mean body weight of all groups was slightly below normal standards 
at 24 months of age. The height at withers was only slightly below normal 
for all groups. The cireumference of chest was slightly above normal in 
the first group and slightly below normal in the other groups. A fourth 
group of heifers fed on hay, silage, pasture and minerals from 15 to 24 
months of age was slightly below normal in weight at 24 months. None 
of the deviations of the groups from normal, either in body weight or in 
body measurements, was statistically significant. It is concluded that 
heifers may be grown satisfactorily from 6 to 24 months of age on rations 
utilizing hay, silage and pasture to the maximum with but little sacrifice 
in growth. 


P66 Wintering Dairy Heifers on Legume Hay. S. A. Hinton, J. T. 
MILEs, AND C. E. WYLIE, Tennessee Agricultural Experiment Sta- 
tion. 


Results of trials at Knoxville show that dairy heifers over 1 year of age 
can be well grown without concentrate feeding if good pastures are pro- 
vided in the spring, summer and fall and if ample amounts of legume hay 
are fed during the winter. The trials included comparisons of field-cured 
and air-dried hay as winter feed for heifers. Sixteen yearling dairy 
heifers pastured on permanent pasture through the summer and fall were 
brought into the barn on December 1. They were divided as equally as 
possible into two groups, one group being fed field-cured long hay and the 
other bin-dried chopped hay. No concentrates were fed. Salt and min- 
erals were kept before them at all times. 

Heifers fed both kinds of hay made normal gains, averaging 1.38 lb. 
per day per heifer for those on field-dried hay and 1.33 lb. when fed bin- 
dried hay. Heifers ate an average of 25.7 lb. each daily of the field-cured 
hay and 24.2 of the bin-dried hay. Holstein heifers made much greater 
gains on the hay feeding than did the Jerseys; however, when they were 
put on pasture after the hay feeding period, the Jerseys gained as rapidly 
as did the Holsteins. Heifers in both groups and of both breeds gained 
approximately 1 lb. each daily on pasture. 
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P67 Observations on Calves Dehorned with an Antimony Trichloride- 
salicylic Acid-collodion Preparation. G. E. StToppArD, Univer- 
sity of Wisconsin. 


More than 60 calves have been dehorned with solutions containing an- 
timony trichloride as the escharotic, salicylic acid as an analgesic, and 
flexible collodion as the carrier. Two solutions containing 28 and 38 per 
cent, respectively, of antimony trichloride, a commercial preparation con- 
taining an undisclosed amount of antimony trichloride, and stick caustic 
potash were compared. The 38 per cent solution, being more viscous, was 
easier to apply with a minimum of spreading. It also formed a firm film 
more rapidly, reducing the time required for application. The solution was 
applied by an eye-dropper with a spatula-shaped tip. The three solutions 
and caustic potash were about equally effective. The caustic potash was very 
irritating, whereas the calves dehorned with the antimony trichloride solu- 
tions showed no apparent pain during application. After about an hour, 
some exhibited a slight irritation, as shown by the shaking of their heads. 
The amounts required ranged from 1 to 2 g., with the smaller amounts used for 
the small horn buttons. The area covered should be kept to a minimum, 
covering only the button elevation. The amount necessary to remove the horn 
from some calves has been found to cause excessive swelling on others. The 
Guernsey calves seemed more rsistant to escharotic action than did the Hol- 
stein, Ayrshire, Jersey and Brown Swiss calves. 

The preparations were effective for calves between the ages of 3 and 10 
days, but results were best at 3 to 5 days. Calves have been successfully 
dehorned at ages up to 17 days, but earlier treatment is recommended. The 
dehorning operation with the antimony trichloride solution took about 
twice as long as with caustic potash. Initial trials on dehorning kids have 
proved unsuccessful with all escharoties used. 


P68 Comparison of Various Methods of Cooling Dairy Cows in Sum- 
mer. D. M. Seatu, Anp G. D. Miuier, Kentucky Agricultural 
Experiment Station and Louisiana Agricultural Experiment Sta- 
tion. 


Three experiments were conducted in an effort to determine the effi- 
ciency of various methods of cooling cows in summer months. During the 
three trials the air temperatures as taken during daytime experimental 
periods averaged 88, 92.6 and 90.7° F., respectively. Cows either were 
placed in the sun for 2 hours prior to treatment or two lots of cows were 
used so that one could remain in the sun and serve as a check while the 
other received the cooling treatment. The effects of cooling treatments 
were measured by changes in body temperature and respiration rate. 

Air movement as produced by a fan and directed at cows under a shade 
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shelter was more efficient in cooling than was the shade alone. The sprink- 
ling of cows with water at 85° F. tended to cool them faster than did the 
fan, but at the end of 1 hour there was only a little difference. Sprinkling 
when combined with a fan was more efficient than either the sprinkling or 
fan alone. 

A self-serving sprinkling device kept cows cooler than any of the other 
methods. This device was constructed by using a series of fog-producing 
self-cleaning spray nozzles attached to 0.5-inch pipe and suspended from 
the ceiling of a home-made bamboo shelter. Water under approximately 
40 lb. pressure produced a mist-like spray which cows liked and used freely 
on warm sunny days. As a result, the body temperatures of the experi- 
mental cows remained normal or even lower and respiration rates near 
normal on relatively warm days. 


P69 Relation of Management to the Let-down of Milk. C. E. Knoop, 
Ohio Agricultural Experiment Station. 


Twelve cows in the peak of lactation and two cows in the latter part of 
lactation were milked with a specially-designed milking machine in order 
to study the effects of temperature of udder wash water upon the let-down 
of milk. All factors relating to preparation and milking of the cows were 
standard, except temperatures of the udder wash water, which were as 
follows: cold (50 and 64° F.), warm (100° F.), and hot (132° F.). Re- 
lated factors such as the inheritance of cows to milk at slow, medium, or 
rapid rates; conditions such as seasons of the year (spring 45° F. and 
summer 80° F.) ; effects of additional oxytocin; and variation in milking 
machine vacuum were included in this study. 

Let-down of milk as determined by the amounts of milk taken from 
cows during the first 1 to 1.5 minutes of milking time and length of the 
total milking period were not influenced by temperature of the udder wash 
water. Even though further work is necessary, the results indicate that 
cows milk slowly or rapidly depending upon the size of the orifice ducts, 
strength of the sphincter muscles, and management routine. 


P70 The Effect of Time of Milking after Milk Excretion on Total Milk 
Production. GrrAtp M. Warp anp VEaru R. Situ, University 
of Wisconsin. 


The effect of milking cows at different intervals after milk excretion 
was ascertained on five cows in various stages of lactation and levels of 
production. The mean production of each half of the udder was deter- 
mined during a preliminary period by milking each half of the udder 
simultaneously into a separate container. During the preliminary period, 
the cows were prepared for milking by a hot water massage and the milkers 
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were attached 2 minutes later. During the experimental periods, the half 
of the udder which served as a control was milked 2 minutes after prepara- 
tion and the other half was milked at 4, 8, 12, 16, or 20 minutes after 
preparation. One half of the udder alternately served as control and ex- 
perimental. The experimental periods were 5 days in length, followed by 
a 2-day transition period. Treatments were at random. The experimen- 
tal period was followed by a 5-day post-experimental period. Milk pro- 
duction for either half of the udder was significantly less when that half of 
the udder was milked at 12, 16 and 20 minutes after preparation as com- 
pared to the control period of milking 2 minutes after preparation. Milk 
production with the 4- and 8-minute treatments was not significantly dif- 
ferent from the control. 


P71 Silage or Winter Pasture for Dairy Cows. C. E. Wruik, 8. A. 
HINTON, AND L. R. NEEL, Tennessee Experiment Station. 


In order to compare winter grazing with the feeding of silage in main- 
taining dairy cows in the winter months, feeding trials were set up. Three 
groups of Jersey cows were used. Group I was fed corn silage, hay and 
grain. Group II was fed hay and grain and allowed to graze annual win- 
ter pasture. Group III was fed hay and grain and allowed to graze rye 
and crimson clover pasture. In addition, this group was allowed to run 
on bluegrass and white clover pasture when the annual pasture field was 
considered too soft for tramping. . 

Tria!s were continued for four annual winter periods of 150 days each. 
Each year the production of the cows in Group III exceeded that of those 
in Groups I and II. Group II produced more than Group I in three of 
the four feeding periods, while Group I exceeded II one winter. Cows 
were able to run on annual winter pasture an average of 64 days per 
winter and on permanent pasture an additional 65 days. Days unsuitable 
for cows to be outside the barn averaged 21 per season, varying from a 
minimum of 9 to a maximum of 40. 


P72 Sweet Sudan Grass as a Forage Crop for Dairy Cattle. K. A. Ken- 
DALL AND W. B. NEVENS, University of Illinois. 


An 80 per cent sweet Sudan grass and 20 per cent soybean mixture 
containing 25-30 per cent dry matter when ensiled without added preserva- 
tives produced ensilage of excellent quality. It contained 1.42 per cent 
acidity. Twenty cows fed corn silage and sweet Sudan-soybean silage in 
a pair-fed, double reversal feeding trial produced 18,092 lb. fat-corrected 
milk and 17,480 lb. fat-corrected milk, respectively. The dry matter of 
the two silages as fed was 29.6 per cent for corn and 26.5 per cent for the 
sweet Sudan-soybean silage. For pasture, a sweet Sudan-soybean mixture 
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was compared with a common Sudan grass-soybean mixture. The former 
was more palatable to dairy cattle and remained greener throughout the 
pasture season. Sweet Sudan grass was found more resistant to disease 
than the common variety. The average prussic acid content of the sweet 
Sudan and common Sudan grass was 0.00204 per cent and 0.00216 per 
cent, respectively, when the crops were 18-30 inches in height. 


P73 Pastures in Relation to Dairy Development in the South. R. H. 
LusH, Tennessee Experiment Station. 2 


The South has 25 per cent of the milk cows on 34 per cent of the farm 
land and produces only 17.8 per cent of the milk in the U. S. In 1944, 
over 40,000 less farms reported milk cows than in 1939, but the production 
per farm has increased about 1,000 lb. However, 80,932 more farmers, an 
increase of 47 per cent, now are selling whole milk off their farms. The dairy 
farms of the South are becoming fewer in number but larger in production 
than in the country as a whole. A continued shift in that direction calls 
for more uniform year-around production than where cream or home con- 
sumption was the chief outlet. Results obtained a few years ago at both 
the Middle and West Tennessee Experiment Stations favored nearly year- 
round grazing with little grain feeding. Recent information from the 
various Southern states has emphasized that where annual grazing crops 
are used, an early date of planting with liberal seeding and fertilizing of 
well-prepared land is essential for milk production. Improved practices 
involving the use of Sudan grass, millet, lespedeza and alfalfa-grass mix- 
tures have helped even summer production. Old bluegrass pasture alone 
is not dependable but needs improving in two or more ways to be really 


productive. 


P74 Irrigated Pastures for Dairy Cows. JoHn A. Ewina, N. Mappvux, 
C. E. WYLIE, anp R. H. Lusu,’ Middle Tennessee Experiment Sta- 


tion. 


Results of irrigating permanent pastures to provide summer grazing 
are presented for 1945-1947. A bluegrass pasture of 13.2 acres was divided 
into nearly equal areas in 1945 and the same area irrigated by means of a 
sprinkling system, depending on moisture conditions. Two groups of Jer- 
sey cows, fed 2 lb. grain each daily and with access to alfalfa hay in racks, 
were used and numbers adjusted according to grazing available. Slightly 
more hay was eaten each year by the cows on non-irrigated pasture, but 
there was an average of 19 lb. greater gain in liveweight by cows on irri- 
gated pasture. The average for three years, 1945-1947, shows cows on 

1 Engineers of the Tennessee Valley Authority. J. K. Underwood, Agronomist, and 
in the early tests, L. R. Neel, former Superintendent, cooperated. 
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irrigated pasture obtained 33 per cent or 47 more cow-days of grazing, 
produced 35 per cent or 1,193 lb. more milk, and returned $39.85 or 27 per 
cent more above feed and irrigation costs per acre than did the cows on 
non-irrigated pasture. With normal depreciation costs of irrigation equip- 
ment included in the above figures, irrigation appears very profitable at 
present prices or where an adequate cheap water supply exists, and for 
maintaining summer milk production. 


P75 Increasing the Production of Permanent Pastures through Renova- 
tion. J. B. SHEPHERD, R. E. WAGNER, R. E. Hopeson, W. J. 
SWEETMAN, AND C. G. MELIN, Bureau of Dairy Industry, and Bu- 
reau of Plant Industry, Soils and Agricultural Engineering, U. 8. 
Department of Agriculture. 


At Beltsville, permanent pastures have shown an increase in grazing 
capacity of 16 per cent due to fertilization and a further increase of 10 
per cent due to rotation grazing. Additional improvement has been made 
through renovation consisting of tillage and seeding to high yielding 
grasses and legumes. One Kentucky bluegrass pasture and one orchard 
grass-bluegrass pasture were renovated in the spring of 1945 and another 
of each in the spring of 1946. Renovated and check pastures were lined, 
manured, and fertilized alike. All pastures were rotation grazed. The 
year of renovation, a light first-cutting was harvested for silage and the 
pastures grazed afterwards. For 1945 to 1947, inclusive, the production of 
the pastures from grazing, in terms of standard grazing days (16 lb. T.D.N.) 
and good hay equivalent were, respectively: Kentucky bluegrass pasture 
check 177 days and 5,662 Ib.; first year after renovation, 115 days and 
3,892 lb. or 69 per cent; second year, 276 days and 8,828 lb. or 156 per 
cent; third year, 257 days and 8,214 lb. or 145 per cent. Orchard grass- 
bluegrass pasture check 174 days and 5,562 Ib.; first year after renovation, 
130 days and 4,159 lb. or 75 per cent; second year, 243 days and 7,788 lb. 
or 140 per cent; third year, 244 days and 7,810 lb. or 140 per cent. Aver- 
aging all years and all pastures, renovation increased grazing over fer- 
tilized, rotation-grazed permanent pastures by 21 per cent. 


P76 Effect of Intermittent and Limited Winter Grazing of Rye Pasture 
on the Carotene and Vitamin A Content of Cows’ Milk. R. G. 
WASHBURN AND C. F. Monroe, Ohio Agricultural Experiment 
Station. 


Two groups of cows were fed a ration of corn silage, alfalfa hay and 
grain. Beginning in November, 1947, one of these groups was barn fed 
on this ration throughout the experiment, while the other group, in addi- 
tion to this ration, was allowed to graze rye pasture for a brief period on 
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days when the weather was suitable. Due to the severity of the winter, 
the cows in the grazing group were not pastured as much as had been 
expected, but these cows ate well of the rye. 

The carotene and vitamin A content of the milk in the preliminary 
period was 1,668 U.S.P. units vitamin A activity per 1. for the control group 
and 1,778 units per |. for the pasture group. By November 25, cows in 
the control group had decreased to 1,382 units per 1., while the group 
which had received 95 hours of pasture during this period had increased 
to 2,343 units per 1. In the last week of January, 1948, the control group 
had further decreased to 1,009 units per 1. and the other group which re- 
ceived only 17 hours on pasture had decreased to 1,176 units per 1. 


MANUFACTURING SECTION 


M1 The Effect of the Addition of Ascorbic Acid to Milk on the Keeping 
Quality of Its Dried Product. Grorce R. GREENBANK AND PHILIP 
A. WricutT, Bureau of Dairy Industry, U. 8S. Department of Agri- 
culture. 

Four different groups of samples of dried whole milk were prepared 
from milks containing differing amounts of added ascorbic acid. In each 
group the keeping quality of samples containing different concentrations 
of ascorbic acid was compared with a control which was made from the 
same milk but which contained no added ascorbic acid. In every case the 
control had the poorest keeping quality and the keeping quality of the 
other samples of the group increased as the amount of added ascorbic acid 
was increased. It was observed that the apparent ascorbic acid content 
(all substances which reduce 2-6 dichlorophenolindophenol) decreased rap- 
idly at first but that later the apparent ascorbic acid increased. In samples 
of the best keeping quality the decrease was not great and eventually the 
concentration of apparent ascorbic acid became greater than the initial as- 
corbie acid concentration. From these observations it may be concluded 
that ascorbic acid protects the fat against oxidation. When sufficient as- 
corbie acid or reducing substances are present to protect the fat from 
oxidation until the dried milk generates reducing substances faster than 
they are destroyed in storage, prolonged keeping quality will result. 


M2 The Formation and Preservation of Antioxidants by Special 
Methods of Processing in the Preparation of Dried Milk, Grorcar 
R. GREENBANK AND Putuip A. WrIcHT, Bureau of Dairy Industry, 

U. S. Department of Agriculture. 
High heat treatment of milk reduces its redox potential (E,,) and im- 
proves the keeping quality of its dried product. The decrease in E, de- 
pends on the conditions under which the milk is heated. Heating in an 


i 


FORTY-THIRD ANNUAL MEETING 699 


open pan causes the least decrease in E,. The same heat treatment in a 
full can, out of contact with air, which simulates that obtained with a 
tubular heater, causes approximately twice the decrease in E, found by 
heating in an open pan. Heating deaerated milk for the same time and 
temperature in a full can causes approximately three times the decrease in 
E,, observed in open pan heating, indicating that there is a higher concen- 
tration of sulphydryl groups, which are considered to be antioxidants. 
Thirty samples of dried milk were prepared from normal and deaerated 
milk to determine the effect of the heat treatment of deaerated milk on the 
keeping quality of its dried product. The control sample of each pair was 
heated in a hotwell to the same temperature and for the same time as the 
deaerated sample. Twenty-seven of the pairs showed that deaeration be- 
fore heat treatment improved the keeping quality of the dried product. 
These data indicate that heating deaerated milk preserves the substances 
which protect the fat more than the same heat treatment in contact with air. 


M3 The Effect of Heat Treatment on the Reducing Systems of Milk. 
S. T. CoutTer, Hersert HARLAND, AND RoBERT JENNESS, Univer- 
sity of Minnesota. 

Two methods have been used to determine the reducing capacity of fluid 
milk and dry whole milk—the thiamine disulfide method of Harland aud 
Ashworth and the acid ferricyanide method of Chapman and McFarlane 
as modified in this laboratory. Based on work with simplified systems, 
the thiamine disulfide method measures essentially only those reducing 
groups produced as a result of heat treatment of the serum protein frac- 
tion of milk. The acid ferricyanide method includes these groups as well 
as ascorbic acid and reducing materials resulting from heat treatment of 
lactose in the presence of phosphate buffer or protein or both. 

Data have been secured showing that the thiamine disulfide reducing 
substances reach a maximum during heat treatment of fluid milk and then 
decrease. The maximum reached is somewhat higher and the rate of de- 
crease is slower in the absence of oxygen. A higher maximum is reached 
by high-temperature short-time heating (95° C. for 2 to 5 minutes) than 
by heating to a lower temperature for a longer time. The acid ferricya- 
nide reducing groups, although showing some effect of oxidation during 
heating, continue to increase over long periods of heating. 

The acid ferricyanide reducing capacity of dry whole milk may be in- 
creased as a result of heat treatment during drying. The thiamine disul- 
fide reducing groups cannot be increased by the drying process. As a 
matter of fact, there is no change in the thiamine disulfide reducing capac- 
ity on heating systems which have a higher solids content than about 70 
per cent. The maximum rate of production of acid ferricyanide reducing 
substances occurs on the heating of milk systems of about 90 per cent solids. 
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M3-a The Heat Treatment of Milk Necessary to Prevent Lipolytic 
Action in Its Dried Product (A Preliminary Report). GrorGE 
R. GREENBANK AND Puiuip A. WRIGHT, Bureau of Dairy Industry, 
U.S. Department of Agriculture. 


The heat treatment of milk used in making dried milk must be at least 
sufficient to prevent lipolytic activity. The time and temperature re- 
quired to do this is not known. In certain samples of dried whole milk 
prepared from milk heated in a hotwell to high temperatures, the lipase 
still was active. Samples prepared from milks that had been heated for 
30 minutes at 142, 152 or 162° F. (61.1, 66.7 or 72.2° C.), respectively, 
developed rancidity within 112, 126 and 140 days, respectively, when 
stored at 86° F. (30° C.). These data indicate that the lipase in milk is 
more resistant to heat treatment than commonly is supposed. Work is in 
progress on the destruction of lipase by short-time high-temperature heat 
treatment. 


M4 The Isolation of Compounds Responsible for the Stale Flavor De- 
veloped in Dried Whole Milk. I. The Distribution of Stale 
Flavor between the Fraction of Reconstituted Stale Whole Milk 
Powder.’ R. McL. Wuitney Aanp P. H. Tracy, University of 
Illinois. 


This study was undertaken in the belief that, with the isolation and 
identification of the chemical compounds responsible for the stale flavor 
which develops in dried whole milk, a better knowledge of the mechanism 
of its formation could be obtained and preventive measures developed. 
Dried whole milk was prepared and stored under varied conditions to ob- 
tain a continuous supply of stale powder. Reconstituted stale dehydrated 
milk was separated into cream and skim milk. The cream was churned 
into butter and buttermilk, or washed until it ‘‘oiled-off.’’ The butter 
and the washed cream were melted at 40° C., centrifuged, and filtered to 
yield butter oil and butter serum. The various fractions so obtained were 
reconstituted with appropriate fresh products to the composition of the 
original milk. These reconstituted milks were blended in concentration 
series with fresh whole milk and submitted to a judging panel to deter- 
mine the threshold concentration of the stale fraction. 

In all determinations made on the whole milk, cream, washed cream, 
butter and butter oil, the stale flavor component appeared to distribute 
itself according to the amount of fat present in the stale fraction. There- 


1 This paper reports research undertaken in cooperation with the Quartermaster Food 
and Container Institute for the Armed Forces, and has been assigned no. 181 in the 
series of papers approved for publication. The views or conclusions contained in this 
report are those of the authors. They are not to be construed as necessarily reflecting 
the views or indorsement of the Department of the Army. 
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fore, it is indicated that the stale flavor component is concentrated in the 
butter oil. 


MS A Solubility Method for the Determination of Alpha and Beta Lac- 
tose in Dry Products of Milk. R. P. Cuor, C. W. Tarrer, anp 
B. W. Fatrpanks, American Dry Milk Institute, Ine., Chicago, 
Tllinois. 


Based upon the maximum rate of solution of lactose hydrate and upon 
the difference in initial solubilities of the alpha hydrate and the beta an- 
hydride, a simple method has been developed for the determination of the 
two forms of lactose in dry products of milk. The essential steps consist 
of adding an excess of lactose hydrate to a known quantity of the sample, 
determining the solubility at several time intervals, and extrapolating to 
zero time to obtain the total initial solubility. The beta lactose content 
may be calculated easily from the fact that within a certain range of beta 
concentration the total initial solubility is the sum of the initial solubility 
of the alpha hydrate and of the quantity of beta lactose present. The 
alpha modification may be ascertained by determining the total lactose 
of the sample. Results for nonfat dry milk solids and dry whey solids by 
this method are in good agreement with those reported in the literature. 


M6 The Viscosity and Heat Stability of Concentrated Milks Subjected 
to High Temperature Processing. B. H. Wess C. F. 
NAGEL, Bureau of. Dairy Industry, U. S. Department of Agricul- 
ture. 


The relative viscosity and heat stability attained by concentrated milks 
during their manufacture into various condensed or dried products is a 
factor in determining the amount of heat that can be applied and the 
physical characteristics of the finished product. Some of the relationships 
between the concentration, viscosity and heat stability of skim milks heated 
by different methods to temperatures between 160 and 280° F. have been 
studied. Skim milks of 23 to 28 per cent solids have sufficient heat stabil- 
ity to enable them to withstand a sterilization heat treatment after canning 
or before drying. At higher solids concentrations, coagulation occurs be- 
fore the product can be sterilized. Heat treatments intermediate between 
pasteurization and sterilization were applied to skim milks of concentra- 
tions up to 45 per cent solids. Agitation during heating causes visible 
coagulation to oceur sooner than when the milk is heated with a minimum 
of agitation. Continued agitation or pumping during the onset of coagu- 
lation drastically reduces the thickening that normally accompanies the 
formation of a visible coagulum. 


702 PAPERS PRESENTED AT THE 


M7 The Microbiological Keeping Quality of Bulk Condensed Milk. A. 
M. Pearson, Ontario Agricultural College, anp F. E. NELSon, Iowa 


State College. 


Samples of bulk condensed milk obtained from several plants at dif- 
ferent times were held at 38, 44, 55, and, in some cases, 70° F. Changes 
in organoleptic characteristics, standard plate count and coliform count 
were followed at appropriate intervals, using a separate 2-oz. bottle of 
sample at each time interval. Titratable acidity, pH and pasteurization 
efficiency in a standardized ice cream mix were followed at the same in- 
tervals on four of the samples. Storage at 70° F. resulted in defect ap- 
pearance within 2 days for nearly all samples. As the storage tempera- 
ture was lowered, defects required considerably longer times to appear, 
only one sample becoming organoleptically unsatisfactory after 8 days at 
38° F. Bacterial counts, acidity and pH became unsatisfactory somewhat 
before the samples were rejected for off-flavors. The lower the: initial 
plate count or coliform count, usually the longer the samples remained 
satisfactory at any given storage temperature. When condensed milk 
from the same original lot was used, the count on the pasteurized mix in 
which it was incorporated largely was independent of the time and tem- 
perature, within the limits of this experiment, at which the condensed 
milk had been stored. 


M8 The Use of Sweetened Condensed Whole Milk in the Manufacture 
of Caramels. J. J. SHEuRING AND P. H. Tracy, Illinois Agricul- 
tural Experiment Station. 


The quality and processing treatment of sweetened condensed whole 
milk should influence the color, body, texture and flavor of caramels into 
which it is manufactured, since the caramels consist of approximately 50 
per cent of sweetened condensed whole milk. This study was undertaken 
to investigate the factors of forewarming temperatures and times, emulsi- 
fiers, composition, bacterial quality, salt balance and flavor of whole milk 
upon the sweetened condensed whole milk and the caramels into which it 
was manufactured. All the sweetened condensed whole milk was manu- 
factured in the College creamery. Caramels were made in the kitchen of a 
candy company using commercial procedures. 

Forewarming temperatures of at least 180° F. for 5 minutes for the 
milk were found to be desirable, as evidenced by light color, good flavor, 
shortness of texture, and firmness of body of the caramels. Seasonal varia- 
tion of milk had no significant effect upon the flavor or body of the cara- 
mels. The addition of 0.075 per cent sodium citrate to the milk resulted 
in soft caramels, while the same amount of calcium oxide caused caramels 
to be too hard for cutting properly. The addition of 14 ounces per 10 Ib. 
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of fat sorbitan monostearate, and a mannitol derivative of beef fat im- 
proved the body of caramels, while an equal amount of soybean lecithin re- 
sulted in a sticky caramel that did not wrap efficiently. 


M9 Influence of the Mineral Content of Water on the Properties of Ice 
Cream Mixes. Roserr A. Hipss Anp W. A. KRrienke, Florida 
Agricultural Experiment Station. 


Several series of ice cream mixes, of average composition, were pre- 
pared from high fat content cream and plain condensed skim milk as the 
only sources of milk constituents, sucrose the only sugar, sodium alginate 
the stabilizer and water of varying degrees of hardness the diluent for 
completing the mixes. Distilled water was the diluent used in the con- 
trol mixes. Processing procedures of the mixes were varied to include 
the homogenization of some complete mixes and of certain fractions of 
other mixes that consisted of the cream and part or all of the plain con- 
densed skim milk with or without some of the water. 

Effects of the minerals contributed by the hard water usually were re- 
flected in increased clumping of the fat, retarded whipping of the mixes, 
reduced body and texture scores of the ice cream and increased curdy ap- 
pearance of the melting ice cream. The most desirable mixes in this study 
had been homogenized as complete mixes. 


M10 Observations on the Effects of Various Stabilizing and Emulsify- 
ing Materials on the Properties of Ice Cream. W. S. ARBUCKLE, 
R. B. REDFERN, AND L. F. BLANTON, North Carolina State College. 


A comparison study has been made of common commercial ice cream 
mix stabilizers and emulsifiers. The study included stabilizing products, 
products containing a combination of stabilizing and emulsifying agents 
and stablizing products plus emulsifying products. Data showing the ef- 
fect of stabilizing and emulsifying materials on the properties of the mix 
and the finished ice cream have been secured. 

Results indicate that some stabilizers affected the acidity and pH value 
of the mix. Viscosity measurements show that certain stabilizers produced 
an increase in the viscosity during the processing procedure, with no fur- 
ther change during an aging period. Some stabilizers caused an increase 
in viscosity of the mix during the aging period as well as during the proc- 
essing procedure, and other stabilizers produced an increase in viscosity 
only during the aging period. 

In comparison with stabilizers, the products containing a combination 
of stabilizing and emulsifying agents showed a more uniform acidity and 
pH value, somewhat lower surface tension value and greater viscosity of 
the mix, and a slower rate of melting of the ice cream. Emulsifying agents 
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had little effect on the acidity and pH value of the mix, produced a less 
viscous mix with a lower surface tension value, and caused a slower rate 
of melting in the finished ice cream. 


Mil The Effect of a Mannitol of Beef Fat on the Whipping Qualities, 
Body and Texture of Ice Cream. RaupH NADEN, J. J. SHEURING, 
AND P. H. Tracy, University of Illinois. 


A group of chemically prepared substances known to the trade as ‘‘emul- 
sifiers’’ or ‘‘whipping agents’’ are being used in the ice cream industry. 
The use of mono- and di-glycerides of both plant and animal origin as 
emulsifying agents in ice cream has been patented. The inventors claim 
that these products impart faster whipping and improve the body and tex- 
ture of ice cream. 

The mannitol derivative of beef fat (MBF) used in this study was arbi- 
trarily selected, as preliminary studies have shown that it had a satisfac- 
tory effect upon the physical properties of ice cream. The addition of MBF 
improved the whipping of mixes containing more than 6 per cent milk fat. 
MBF had practically no effect upon the viscosities of ice cream mixes. The 
use of 0.2 per cent MBF, when used in combination with commonly used 
stabilizers, improved the whipping qualities of ice cream mixes. Dehydra- 
tion of mixes retarded the beneficial effects of MBF. Shrinkage of ice 
creams containing MBF exceeded control samples in all cases. MBF im- 
proved the whipping qualities of ice cream made from neutralized cream, 
butter or frozen cream. Aging of the mixes was found to be less necessary 
when MBF was used. MBF decreased the whipping time of unhomogen- 
ized mixes. 


M12 A Study of the Fat Emulsion in Natural and Artificial Creams. 
WALTER E. SNypER AND H. H. Sommer, University of Wisconsin. 


An extensive study of the fat emulsion in natural and artificial creams 
was made with particular emphasis on the phenomenon of ‘‘fat clustering”’ 
and the physical and chemical changes occurring during a slow warming 
and cooling treatment herein termed a ‘‘rebodying process’’. The chemi- 
cal composition of the fat globule ‘‘membrane’’, the viscosity and whipping 
of cream, the reaction of creams to temperature treatments, the surface ten- 
sion phenomena of milk and cream, and the response of milks and creams, 
natural and artificial, to additions and subtractions of various constituents 
all were utilized in this study. 

Conclusive evidence is given to support the view that lecithin, agglu- 
tinin, colostrum, euglobulin of milk,-and euglobulin of colostrum all en- 
hance the rebodying of cream. The composition of the membrane material 
of liquid globules differs from that of solid globules. Fat concentration, 
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lecithin concentration, salt composition, agglutinin, fat composition, lipoly- 
sis, average size and disparity in size of fat globules, and breed of cow 
were found to be important factors in the degree of rebodying response and 
whipping properties of natural and artificial creams. Marked surface ten- 
sion changes were observed during the warming and cooling of milks and 
creams. Any correlation between agglutinin and surface tension values 
was not conclusively observed. Some evidence has been presented for the 
formation of a lipid-protein complex at the surface of artificially formed 
fat globules utilizing lecithin-butter oil-egg albumin and _ lecithin-butter 
oil-skim milk. 


M13 Preservation of Milk for the Phosphatase Test. GrorGe P. San- 
DERS AND Oscar S. SAGER, Bureau of Dairy Industry, U. 8S. De- 
partment of Agriculture. 


Experiments with preservatives showed that the following, arranged in 
increasing order of their destructive effects on milk phosphatase, will pre- 
serve fresh milk for 2 to 3 weeks at room temperature: 1.5 per cent of 
chloroform; 3.5 per cent of toluene; 2 per cent of borax; 0.1 per cent of 
formaldehyde; 0.05 per cent of mercuric chloride; and 0.15 per cent of 
hydrogen peroxide. The last three reduced the enzymic activity rapidly. 
Borax interfered in the test, yielding milk with a pH of about 9.7 instead 
of the optimal pH of 10. Chloroform was more effective than toluene as 
a preservative, although neither inhibited the enzyme appreciably. Other 
advantages of chloroform are that its presence can be detected easily by its 
odor, and it prevents clumping of the fat. 

Phenolic compounds, such as cresols, naphthols and salicylates, should 
not be used because they react with BQC and produce a blue color. It is 
recommended that 1.5 to 2 per cent of chloroform be used to preserve fluid 
products for this test. For solid products, chloroform—e.g., 1.5 to 3 ml. in 
a 100-m]. container—can be put on a wad of cotton and placed with the sam- 
ple in the container. 


M14 Differentiation of Microbial Phosphatases from Milk Phosphatase. 
RAupH P. TITTSLER, Oscar 8S. SAGER, AND GEORGE P. SANDERS, Bu- 
reau of Dairy Industry, U. 8S. Department of Agriculture. 


Approximately 200 strains of microorganisms, representing 90 species 
and 23 genera, were tested for production of phosphatase in milk and other 
media. Positive tests at pH 10 were obtained only with Aerobacter, Es- 
cherichia, Pseudomonas, Bacillus, Lactobacillus enzymothermophilus, Peni- 
cillium camemberti, Penicillium roqueforti, Aspergillus niger, and Asper- 
gillus oryzae. Many of these in milk gave negative tests. All strains of 
Streptococcus, Leuconostoc, Lactobacillus (except one), Propionibacterium, 
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Bacterium linens, Alcaligenes faecalis, Oidium lactis and yeasts gave nega- 
tive tests at pH 10. 

Microbial phosphatases in dairy products (‘‘false positive’’ tests) can 
be distinguished from milk phosphatase by two methods: The former gen- 
erally are not inactivated appreciably at 70° C. for 5 minutes, while the 
milk enzyme is destroyed completely at 70° C. for 1.5 minutes; the few 
microorganisms that produce an alkaline phosphatase, active at pH 10, gen- 
erally produce also an acid phosphatase, active at pH 4-6, while milk phos- 
phatase is not active below pH 8. The order of thermal resistance of phos- 
phatases was: coliforms and Pseudomonas (> 90° C. for 5 minutes) ; spore- 
formers (> 70° to > 80° C.); P. roqueforti and A. niger (70° C.); and 
P. camemberti and A. oryzae (< 70° C.). The last two can be distin- 
guished by their acid phosphatase. 


M15 A Solution for Time and Temperature Relationships for Inacti- 
vating the Phosphatase Enzyme in Milk. J. H. Herrick, Dean 
Milk Co., AND P. H. Tracy, University of Illinois. 


A small tube heat exchanger built on Mallory principles was used to 
process the milk. A calculated time of 0.83 second was required to heat 
to holding temperature. After holding for the desired length of time, the 
samples were rapidly cooled in ice water. The Sanders and Sager test 
(J. Dairy Sci..29: 507. 1946) was used to determine the phosphatase 
activity, and a value of 1 unit per ml. of milk was used as the standard for 
satisfactory inactivation of the enzyme. : 

A semi-logarithmie relationship between temperature and time over the 
temperature range of 143—-185° F. was found to exist for the thermal de- 
struction of phosphatase. This relationship can be expressed by the fol- 
lowing formula: T = 174-9log ¢ where 7 is the temperature (° F.) and ¢ 
is the holding time (seconds) required to inactivate the enzyme at tem- 
perature (7). From this formula another expression was developed which 
indicates the destructive effect of each second of holding at any tempera- 
ture (7) in reducing the phosphatase activity to a phenol equivalent of 1 
unit per ml. of milk. This expression is D= Antilog 10 (eae) wo The 
summation of the D values multiplied by the time in seconds at the corre- 
sponding temperature must be 1 or greater for any time-temperature cycle 
to satisfactorily inactivate the phosphatase. Data secured with various 
heating rates indicate that the mathematical solution is satisfactory for 
practical use in determining time-temperature relationships necessary to 
give a negative phosphatase test in milk with various heating methods. It 
follows that if phosphatase inactivation is used as the standard for adequate 
pasteurization, this mathematical method could be applied to determine 
proper time-temperature conditions. 
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M16 Isolation of Heat-induced Flavor Compounds from Milk. Stuart 
PATTON AND DONALD V. JOSEPHSON, Ohio State University. 


Heat-induced flavor compounds have been removed from skim milk, 
heated to 260° F. for 60 minutes, by direct extraction with redistilled ethyl 
ether. These substances may be concentrated by evaporation of the ether. 
The judgments of many impartial observers indicate that this concentrate 
has a strong ‘‘caramelized’’ odor, typical of heated milk. Fractionation 
of the fiavor concentrate has been accomplished by selective solvent extrac- 
tion and vacuum distillation. Solvent extraction has yielded three major 
fractions soluble in water, petroleum ether, and ether, respectively. To 
date only the first and third fractions have been subjected to further inves- 
tigation. The ether soluble fraction contains the ‘‘caramelized’’ principle, 
whereas the water soluble fraction has more of a sulfide-type of ‘‘cooked”’ 
odor. Both of these fractions contain reduced sulfur in significant quan- 
tities. This evidence may explain why the sulfhydryl! groups in heated milk 
disappear as the development of caramelized flavor progresses. Repeated 
tests for nitrogen on both of these fractions have been negative. Portions 
of the residue of the ether soluble fraction are vacuum distillable, but the 
principal ‘‘caramelized’’ substance, a yellow, sulfur-containing oil, could 
not be vacuum distilled under the conditions of the experiment. 


M17 Some Observations on the Efficiency of High-temperature Short- 
time Pasteurization of Chocolate Milk. Marvin L. Speck, 
CuARLEs D. CoLvArD AND M. Ler SHuMAKER, North Carolina State 
College. 


The heat treatment required for 99.99 per cent destruction of Micrococ- 
cus freudenreichii (no. MS66) in non-settling chocolate milk of different 
compositions and in whole milk was determined in laboratory pasteurization 
experiments using the technique previously described by Speck (J. Dairy 
Sei., 30: 975-981. 1947). The amounts of stabilizer (7.95-19.87 centi- 
poise), sugar (5 and 8 per cent) and added nonfat dry milk solids (0 and 3 
per cent) were varied in the chocolate milk studied. Differences in the per 
cent of these ingredients, as used in this study, had no appreciable effect 
on the heat treatment required to destroy the test culture. In comparing 
the resistance of M. freudenreichii in whole and in chocolate milk of the 
different compositions, no differences were observed at 165, 160, and 155° F. 
At 150, 145, and 143° F. longer exposures were required to destroy the test 
culture in chocolate milk than in whole milk. The adequacy of the stan- 
dard for the holder method of pasteurization of chocolate milk, as con- 
tained in the Milk Ordinance and Code of the U. S. Public Health Service, 
1939, therefore is questionable. 

Preliminary experiments using a commercial HTST plate pasteurizer 
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have shown that temperatures of 161, 168, and 175° F. for 19 and 40 seconds 
gave reductions in the total bacterial count of chocolate milk comparable 
to that obtained by pasteurization at 145° F. for 30 minutes. The results 
have indicated that the final selection of a time and temperature for HTST 
pasteurization of chocolate milk may be as dependent upon the physical 
properties obtained on the product as on the minimum times and tempera- 
tures required to give satisfactory reduction in bacterial counts. 


M18 Use of the Direct Microscopic Method for Pasteurized Dairy 
Products. M. J. PrRucHA AND VirGINIA FRAZEE, University of 


Illinois. 


The work was done in the Champaign-Urbana Public Health District 
laboratory during the last 2 years of the war. The community is operating 
under the United States Public Health Grade A milk ordinance. Samples 
of the pasteurized milk and cream were taken weekly from each milk plant 
and were examined by the standard plate method and also by the direct 
microscopic method. The purpose of the work was to determine whether 
the samples complied with the standard of the ordinance and not how 
closely the two methods agreed as to the exact count of bacteria in each 
sample. 

In general, the two methods agreed on about 75 per cent of the samples 
as to whether the sample complied with the ordinance or not. Neither 
method alone gave complete information on the bacterial condition of the 
milk. In some cases, the milk was heavily loaded with bacteria but the 
plate method did not detect it. Sometimes the milk was contaminated sub- 
sequent to pasteurization and the direct microscopic method did not detect 


it. 


M19 Bacteriophage Production by Cultures of Streptococcus lactis. F. 
J. BABEL, Purdue University. 


Studies were conducted to determine the relationship between the num- 
ber of Streptococcus lactis organisms used to inoculate given lots of milk 
and the bacteriophage titers of the milks, when the initial inoculations with 
bacteriophage were kept constant. As the amount of inoculum was de- 
creased from 1.0 to 0.001 per cent, the final concentration of bacteriophage 
produced in the milks decreased. In these trials, secondary growth was most 
rapid in the cultures receiving the greatest inoculum and slowest in the cul- 
ture receiving the smallest inoculum. A rather constant number of bacterio- 
phage were produced from the bacterial cells added as the original inoculum 
when comparisons were made with the same culture and bacteriophage prep- 
aration. Two cultures of 8. lactis which were sensitive to the same bacteria- 
free filtrate but which showed considerable difference in the time at which 
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secondary growth appeared were compared for bacteriophage production. 
One culture showed appreciable secondary growth in 6 hours, while the 
other culture was unusual because it was completely destroyed by bacterio- 
phage and no secondary growth resulted. Both cultures produced approxi- 
mately the same quantity of bacteriophage when the same number of organ- 
isms of each culture was added to milks inoculated with the same quantity 
of bacteria-free filtrate. 

Several lots of milk inoculated with the same quantity of an S. lactis 
culture but with varying amounts of a bacteria-free filtrate active against 
the culture produced the same final bacteriophage titer. In these trials 
the initial bacteriophage titer could be varied from 10° to 10% and yet the 
final bacteriophage titer of the milks remained the same. 


M20 Electron Microscope Studies of Bacteriophages Active against 
Streptococcus lactis. C. E. PARMELEE, P. H. Carr, ano F. E. 
NELson, Iowa Agricultural Experiment Station. 


Electron photomicrographs of bacteriophage particles active against 
Streptococcus lactis are presented. The photomicrographs of the cell-free 
bacteriophage particles were made from mounts on collodion membranes of 
a 1 to 100 water dilution of a cell-free whey filtrate having a titer of 10° 
bacteriophage particles per milliliter. The photomicrographs-of phage par- 
ticles in the presence of bacterial cells were made from mounts prepared 
from mixtures of cell-free whey filtrates of bacteriophage and 24-hour cul- 
tures of susceptible Streptococcus lactis cells in 5 per cent whey solution. 
The mounts were dried for 12 to 14 hours, immersed in distilled water for 
30 minutes, and again dried. 

The mounts were prepared for observation and photography by shadow- 
ing with gold or platinum in a vacuum at an angle of about 75°. The 
bacteriophage particles are sperm-shaped and range from 0.18 to 0.28 » in 
total length. The spherical head of the sperm-shaped particle appears to 
be 0.06 to 0.09 » in diameter ; the tail is 0.02 to 0.04 » wide and 0.12 to 0.19 » 
long. 


M21 Some Factors Affecting the Rate of Acid Production by Cheese 
Cultures. H. C. OLSON aNp Francis D. CoHENOoUR, Oklahoma A. 
and M. College. 


Various factors concerned with the daily propagation which might 
affect the rate of acid production by cheese cultures were studied. The 
factors which appeared to be of practical importance in increasing the rate 
of acid production by cheese cultures were increasing the solids-not-fat con- 
tent of the milk, incubating at 70° F. rather than at 80 or 90° F., ineubat- 
ing until the cultures were thoroughly ripe, using enough inoculum to in- 
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sure a thoroughly ripe culture, and using freshly ripened cultures for in- 
oculation of cheese milk. 

The factors which appeared to have little influence on the rates of acid 
production by cheese cultures were: fat content of the milk used for daily 
propagation, bacterial content of the milk, temperature of heating of the 
milk above 165° F. for 30 minutes, and period of heating at 205° F. 


M22 Methods of Controlling the pH of Fermenting Dairy Products 
and the Effects of pH Control. Wayne I. TReTsven, Chicago, Il- 
linois. 


The hydrogen-ion concentration of dairy products is in part a function 
of chemical changes and directly affects the ensuing chemical changes as 
well as the physical qualities. In the manufacturing and handling of more 
or less concentrated, unsterile dairy products, such factors as temperature, 
light, and composition (concentration of moisture, sugar, salts, oxygen, etc.) 
have been the primary means of effecting the resulting changes. 

The pH of cheese was changed by introducing desired gases. Cheese in 
carbon dioxide was found to ripen slightly slower than in nitrogen or in 
vacuo and much slower than when the pH had been increased by ammonia. 
A commercially produced fresh Cheddar cheese subjected to hydrogen 
chloride to reduce the pH to 4.2 failed to show any ripening in 15 months. 
The body and texture, color, and flavor were affected by the pH and could 
be controlled in part by pH. 

Factors involved in changing the pH of cheese and other foods are size 
and shape, texture, moisture content, pH, time and concentration of react- 
ing gas, variations in pressure, and temperature. By utilizing the pro- 
cedures for altering and controlling the pH, new techniques in manufactur- 
ing and packaging have been found. 


M23 Chemical Changes Occurring in Limburger Cheese during Ac- 
celerated Ripening. W.K. Stone anpS. L. Tuckey, University of 
Illinois. 


M24 A Preliminary Note on the Pasteurization of American Cheddar 
' Cheese by Radio-frequency Heat. F. V. Kostkowsxy, B. L. 
HERRINGTON, AND A. C. DAHLBERG, Cornell University. 


A number of batches of raw milk were made into American Cheddar 
cheese, which then was pressed overnight in Wilson square hoops. The pH 
of these cheeses varied from 5.1 to 5.3. The cheeses then were cut up into 
blocks (1.5 x 4x 5.25”), packaged in Parakote, and heated directly by plac- 
ing between the two electrodes of an experimental R.C.A. radio-frequency 
oscillator. The oscillator had a possible power output of 750 watts at 150 
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megacycles. The time required for heating 1.3-lb. packages of cheese to 
the desired temperature ranged from 1.5 to 2.7 minutes. Temperatures to 
which cheese were heated ranged from 117 to 155° F. After attaining the 
desired temperature, the cheeses were placed in cardboard boxes, air cooled, 
or held for 15 seconds and then air cooled at 70° F. 

Raw milk cheeses held for 2 days at 50° F. and heated to as high as 
146° F. retained their physical form. There was no oiling-off, and after 
cooling no noticeable difference was apparent between the heated and un- 
heated samples. As the raw milk cheese became older, lower heating tem- 
peratures were required to obtain a desirable physical form. 

Heating of most 2-day-old cheeses to temperatures as low as 130° F. 
with radio-frequency heat followed by air cooling at 70° F. destroyed on 
the order of 99.9 per cent of the bacteria and produced a phosphatase- 
negative cheese. 

After ripening at 60° F. for 2 months, cheeses heated by radio-frequency 
showed definite signs of curing, in some cases closely approaching that of 
the raw control samples. Curing was indicated by increases in soluble pro- 
tein, fatty acids, bacteria, and by activity of the decarboxylase enzyme sys- 
tem as determined by tyramine increases and finally by body breakdown 
and increase in flavor intensity. Some very high scoring cheeses were pro- 
duced using radio-frequency heating, although extensive overheating pro- 
duced oily flavors in some cheeses, while in others the cheese did not cure 
fully. 


M25 _ Increasing Efficiency and Reducing Costs in the Manufacture of 
Cheddar Cheese. D. M. Irvine anp W. V. Price, University of 
Wisconsin. 

Economie adjustments of Cheddar cheese factories in Wisconsin are 
causing major changes in plant operations. The number of factories is de- 
creasing and production per factory is increasing. This trend suggests 
the possibility of greater utilization of labor-saving techniques and devices. 

Practical evidence indicates that the stirred-curd method of manufac- 
turing Cheddar cheese may be more readily mechanized than the accepted 
matted-curd process of manufacture, but the characteristic openness of the 
stirred-curd type does not satisfy Wisconsin State Brand standards. Ex- 
perimental attempts to correct this fault now are in progress. Tentative 
conclusions indicate that composition and flavor of normal stirred-curd 
Cheddar duplicate the conventional procedure. Texture is improved by 
maintaining temperatures approximating 100° F. during the entire drain- 
ing process. Rapid cooling of the curd during this period promotes open- 
ness, inferior flavor, higher moisture, and slightly more acidity. Mechani- 
cal devices are being tried with some success to eliminate hand labor of the 
making process. 
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M26 The Use of Nonfat Dry Milk Solids in the Manufacture of Cheddar 
Cheese from High Fat Content Milk. G. H. Wuster, C. E. 
JOHNSON, AND P. R. ELLIKER, Oregon State College. 


Results on 54 batches of experimental cheese indicate that Cheddar 
cheese of high quality can be manufactured from high fat content pasteur- 
ized milk adjusted with reconstituted nonfat dry milk solids to a fat to 
solids-not-fat ratio of 1: 2.35. A high preheat type of powder was used. 
Preliminary studies also were carried out under commercial conditions. 
Some of the batches of cheese were made with dry milk manufactured by 
a low heat treatment method. 

Body and texture defects, such as crumbly and brittle, occurred when 
milk containing more than 4.7 per cent fat was standardized with reconsti- 
tuted nonfat dry milk solids to a ratio of fat to solids-not-fat of 1: 2.35. 
The addition of 0.025 per cent calcium chloride to the cheese milk, and 
holding the reconstituted nonfat dry milk solids for a period of time before 
addition to the milk were found to have no advantage. Excessive agita- 
tion during cooking was found to be conducive to a crumbly curd during 
cheddaring and to a low moisture cheese. After the whey was drained, 
the curd was allowed to mat for 15 to 20 minutes before the first turn was 
made. Further studies are being made to determine the type of nonfat dry 
milk that is most suitable for use in standardizing milk for Cheddar cheese. 


M27 The Problem of Sampling Cheddar Cheese for Analysis, WILLIAM 
C. WINDER AND WALTER V. Price, University of Wisconsin. 


Moisture in Cheddar cheese is not distributed uniformly and Cheddars 
from the same vat lot are not alike. The usual sample removed by trier 
from a Cheddar overestimates the moisture content of the edible portion of 
the cheese. In this study, commercial lots of Cheddar cheese were sampled 
with a long trier. Three plugs were taken from both flat surfaces of each 
Cheddar in the manner suggested in ‘‘Methods of Analysis’’, 6th Ed., 
AOAC. Each plug was analyzed ; the average percentage of moisture in all 
plugs for a Cheddar was called the ‘‘moisture content’’ of that Cheddar. 

The results show that, no matter how it is taken, the plug sample must 
be regarded as merely an estimate of the moisture content of the vat lot of 
cheese. The minimum sample for reasonable estimates consists of plugs 
which remove the vertical axis of the Cheddar, excluding only the rind por- 
tion necessary to seal the openings in the cheese. According to the data, 
such a sample, taken from one Cheddar of a normal vat lot, estimates the 
moisture content of the lot within control limits of 0.61 per cent. When 
two, three or five Cheddars of the vat lot are sampled in this same manner, 
the moisture content can be estimated within control limits of 0.44, 0.36 


and 0.27 per cent, respectively. 
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M28 The Influence of Oospora lactis in Promoting Changes in the con- 
stants of Cheese Fat during the Ripening of Cheddar Cheese. 
S. L. Tuckey, W. 0. NELSON, anp R. V. Hussone, University of 
Illinois. 


Oospora lactis when grown with Streptococcus lactis in cream produces 
marked lipolysis of the fat. To determine its effect on the fat of Cheddar 
cheese during ripening, three lots of milk were made into six batches of 
cheese. One half of each lot of milk was made into cheese containing the 
O. lactis, while the other half served as a control batch. Three different 
eoncentrations of inoculum of O. lactis were used as follows: 0.05, 0.18 and 
1 per cent. The inoculum was a 3-day-old culture of OQ. lactis and S. lactis 
in sterilized 35 per cent cream, which contained at time of use 4,900,000, 
2,700,000, and 4,300,000 O. lactis per ml., respectively, for the three lots. 
The fresh cheese curd showed 4,000, 14,000, and 420,000 O. lactis per g., 
respectively. 

The following fat constants were determined at monthly intervals: acid 
number (Breazeale and Bird), Reichert-Meissl, Polenske and saponifica- 
tion numbers. The fat of the three lots of inoculum showed marked ran- 
cidity as determined by taste and titration. However, in the lots of cheese 
containing the QO. lactis, the acid number was the only fat constant show- 
ing any consistent change from the control lot which would indicate any 
difference in the hydrolysis of the fat between the lots. The batch contain- 
ing 0.18 per cent inoculum had the least desirable flavor of the different 
lots of cheese. The inoculum at time of use had an ‘‘old cream’’ and ‘‘fer- 
mented’’ flavor. The ‘‘fermented”’ flavor persisted during four months of 
ripening. No rancid flavors were noted in any of the lots of cheese. 


M29 Studies of Sources of the Typical Flavor in Cheddar Cheese. 
Harotp E. CALBert AND WALTER V. PRicE, University of Wiscon- 
sin. 

Twenty-eight lots of Cheddar cheese and eight lots of cheese of various 
other varieties were analyzed for diacetyl. A modified colorimetric method 
was used. Although diacetyl was found in all samples, 75 per cent con- 
tained less than 1 p.p.m. 

The Cheddar cheese was divided into two groups depending on its flavor. 
Group I ineluded all lots with no flavor defects; 78 per cent of this group 
contained less than 0.5 p.p.m. of diacetyl. Group II included lots with 
adverse flavor criticisms. The diacetyl content of the latter group varied 
from 0.2 to 3.35 p.p.m. A small quantity of diacetyl seems to be essential 
in the typical flavor and aroma of Cheddar cheese. These studies are be- 
ing continued to determine the importance of diacetyl] in typical cheese 
flavor. 
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M30 Influence of Temperature of Ripening on the Concentration of 
Tyramine in American Cheddar Cheese. A. C. DAHLBERG AND 
F. V. Kostxowsky, Cornell University. 


Two batches of pasteurized milk of excellent sanitary quality each were 
divided into three cheese vats and made into American Cheddar cheese by 
the usual procedure. Two per cent of Hansen’s lactic starter was added 
to one vat of milk, 2 per cent of DK cheese starter (containing a special strain 
of Streptococcus faecalis) was added to another vat of milk, and 1 per cent 
of each of the starters was added to the third vat of milk. The cheese 
from each vat of milk was cured for 1 year at 40, 50 and 60° F. 

The cheese was analyzed for chemical composition and bacterial con- 
tent and was scored at regular intervals. In agreement with previous re- 
search from these laboratories, it was found that the least tyramine devel- 
oped in the cheese containing the usual lactic starter, and the most de- 
veloped in cheese made with both commercial lactic and DK cheese starters. 
Furthermore, the intensity of Cheddar flavor increased with increased 
tyramine content. The amount of tyramine in cheese increased as the 
temperature of curing increased and so did flavor development. Cheese 
made with commercial lactic starter cured for 1 year at 40° F. contained 
only 3 y of tyramine per g. of cheese; at 60° F., it contained 37 y per g. 
The highest tyramine contents were found in l-year-old cheese made with 
both commercial lactic and DK cheese starters. This cheese cured at 50° 
F. contained 1,369 y per g., and at 60° F. it contained 2,554 y per g. cheese. 


M31 Methods for Studying the Ripening of Cheese. H. H. Sommer AND 
W. J. Harper, University of Wisconsin. 


The method of Van Slyke and Hart (1902) was modified by using a 
Waring-type blender in place of grinding with sand, to suspend the cheese 
in water, and by making the first separation by acidification to pH 4.7. 

In the original Van Slyke and Hart procedure, the first separation was 
into water extract of the cheese at 50° C. and water insoluble residue. 
From the water extract was obtained a precipitate on acidification which 
they called ‘‘paranuclein’’. From the water insoluble residue a 5 per 
cent NaCl-soluble fraction which was called ‘‘unsaturated paracasein lac- 
tate’’ was obtained. 

In view of the later findings of Van Slyke and Bosworth (1912) on the 
water and 5 per cent NaCl solubility characteristics of paracasein as in- 
fluenced by reaction and calcium salts, the significance of Van Slyke and 
Hart’s ‘‘unsaturated paracasein lactate’’ and ‘‘paranuclein’’ is doubtful. 
Various suggestions have been made that the water extraction of the cheese 
should be made with control of such factors at pH, NaCl concentration, 
and CaCl, concentration. However, since the fraction here involved is 
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essentially unhydrolyzed paracasein, it has little or no significance in 
studies of proteolysis in cheese ripening. Accordingly, in the present 
method, the first separation is the precipitation of materials that are in- 
soluble at pH 4.7 (50° C.), and subsequent separations are applied to the 
filtrate using the general scheme of Van Slyke and Hart. 


M32 The Effect of Added Amino Acids on Flavor Development in Ched- 
dar Cheese. R. J. Baker anp F. E. NEtson, Iowa State College. 


The possibility that the addition of various amino acids to cheese curd 
made from pasteurized milk might furnish the substratum for production 
of the typical flavor and aroma compounds of a fine raw milk cheese was 
the basis of this study. Of the amino acids normally present in casein, 
alanine, arginine, aspartic acid, cystine, glutamic acid, glycine, histidine, 
hydroxyproline, isoleucine, leucine, lysine, methionine, phenylalanine, pro- 
line, serine, threonine, tryptophane, tyrosine, and valine were used. They 
were added with the last increment of salt, at the rate of 0.5 g. (0.04 per 
cent) to a 2.5-lb. quantity of curd, which then was pressed in special small 
hoops, giving a cheese 5 inches in diameter and about 2.5 inches high. 

On the basis of organoleptic examinations every 4 weeks during a 24- 
week curing period for two complete series of cheese, histidine produced a 
definitely inferior cheese, having a pronounced unnatural flavor due to the 
amino acid itself. Glycine, methionine, tyrosine, serine, glutamic acid, 
arginine, aspartic acid and valine showed a possible tendency to increase 
the desirable flavor level in the test cheese. These eight amino acids were 
used in 0.5 g. (0.04 per cent) and 1.5 g. (0.13 per cent) amounts in a third 
series of cheese. Plate counts and direct microscopic counts also were 
made. No consistent and significant differences were established in this 
series. 

Separate additions of 19 amino acids to the curd of Cheddar cheese 
made from pasteurized milk had no consistent and reproducible effects 
upon flavor development or bacterial growth. 


M33 Studies of Amino Acids in Cheddar Cheese during Ripening. 
W. J. Harper ann A. M. Swanson, University of Wisconsin. 


An investigation was made to determine some of the individual com- 
pounds formed by protein degradation during the ripening of Cheddar 
cheese. Analyses for nine amino acids were made by microbiological assay 
on hydrolyzates of cheese (I), water extract of cheese (II), and the water 
extract minus heat coagulable material (III). Determinations also were 
made for the ‘‘apparent free’’ amino acids in the unhydrolyzed water ex- 
tract (IV). These amino acids were aspartic acid, glutamic acid, glycine, 
isoleucine, leucine, lysine, phenylalanine, proline and valine. Five repre- 
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sentative cheese, varying in age and degree of cheese flavor, were studied. 
All of the amino acids were found to be present in every fraction (I, II, 
III, and IV) of each cheese. The quantity of all amino acids in II, III, 
and IV increased directly with age. Regardless of this increase, a direct 
relationship was found between the degree of cheese flavor and the major- 
ity of the different amino acids present in fractions III and IV. Further 
investigation is being undertaken to determine whether amino acids con- 
tribute to cheese flavor or are merely indicative of ripening changes. 


M34 The Influence of Various Lactobacilli and Certain Streptococci 
on the Chemical Changes, Flavor Development and Quality of 
Cheddar Cheese. R. P. Tirtster, G. P. SANDERS, H. R. Locury, 
AND QO. S. SAGER, Bureau of Dairy Industry, U. 8. Department of 


Agriculture. 

Cheddar cheese was made from milk of good quality which was pas- 
teurized and divided equally into two lots. Lactic starter was used in 
one lot and laetie starter plus a supplemental starter was used in the other 
lot, in 110 experiments. Bacterial (quantitative and qualitative), chem- 
ical (nitrogen fractions, titratable acidity, pH, lactose, biacetyl, moisture), 
and physical (plasticity, elasticity, tensile strength) determinations were 
made at regular intervals. 

Streptococcus faecalis, Leuconostoc citrovorum, Leuc. dextranicum, and 
Leuc. mesenteroides had little or no effect on proteolysis or quality of the 
S. liquefaciens greatly increased proteolysis and produced an ob- 
jectionable flavor. Lactobacillus casei, L. plantarum, L. brevis, and L. 
fermenti grew rapidly in the cheese. L. bulgaricus, L. helveticus, L. lactis, 
and L. acidophilus were not detected after 2 weeks and had little or no 
effect on proteolysis or quality. LZ. casei increased the acidity and the rate 
of softening of the body but did not increase soluble nitrogen ; it increased 
the development of flavor but later caused an acid flavor and ‘‘short’’ 
body. L. fermenti produced gas and a very objectionable flavor. L. brevis 
produced an objectionable flavor. Some strains of L. plantarum increased 
development of desirable flavor without producing excessive acidity and 
ultimately may prove useful for faster curing. 


cheese. 


M35 Some Physiological Effects of Dietary Lactose.’ JEssiz ELIZABETH 
FiscHER AND T. S. Sutton, The Ohio State University. 


The rate of passage of food residues through the digestive tract of rats 
was estimated by fecal recovery of a dye (Sudan III) which was adminis- 
tered by stomach tube. Food residues passed through the digestive tract 
more rapidly when lactose was administered by stomach tube than when 


suerose was similarly given. A similar effect of lactose incorporated in 
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the ration depended upon the percentage of lactose included. The order 
of rapidity of food residue passage produced by the different rations tried 
was: 30 per cent > 20 per cent lactose > 40 per cent lactose > basal corn- 
starch. The severity of diarrhea observed was greatest in the animals on 
the 40 per cent lactose ration despite the foregoing results. A 40 per cent 
lactose ration fed to young rats increased the amount of both water and 
dry matter in the contents of the digestive tract. Despite persistent watery 
diarrhea in the lactose-fed group, dehydration did not occur, although 
water intake was not increased. 

Roentgenologic studies of the passage of a ration containing 60 per 
cent lactose indicated that the chief site of stasis was the cecum, although 
the stomach seemed to empty somewhat more slowly. Activity of the longi- 
tudinal muscle of isolated small intestinal segments failed to indicate that 
lactose exerts a direct stimulatory effect on this muscle. 


M36 The Limitations of the Refractometer Readings of Milk Serums in 
Detecting Watered Milk. L. R. Arrineton anp E. lL. Fouts, 
University of Florida. 

Refractometer readings were made of the serum of mixed Holstein and 
mixed Jersey milk and on the same samples after 3, 5, 7, and 9 per cent 
water had been added. Readings were made on the acetic serum, copper 
serum and sour serum as directed by the Association of Official Agricul- 
tural Chemists. Also, a modification of the sour serum method was made 
by adding 1 per cent culture and ineubating the milk at 70° F. for 15 
hours. The freezing points using the Hortvet cryoscope were determined 
on the original and diluted samples. The percentages of fat, total solids 
(Mojonnier) lactose and chlorides were determined on the original samples. 

On the basis of standards listed in the official methods of the Associa- 
tion of Official Agricultural Chemists, added water in amounts up to 9 per 
cent in milk of normal fat and total solids content was not positively de- 
tected by any of the serum methods. The addition of smaller amounts of 
water to milk with low fat and total solids could be detected. The stand- 
ards given for each of the official methods appear to be too high for normal 
milk. Sour serums prepared by the official method gave inconsistent 
values. When the method was modified by addition of 1 per cent culture 
followed by incubation for 15 hours at 70° F. the values were more con- 
sistent and averaged 1 refractometer degree lower than serums from nat- 
ural souring. 


M37 The Application of Flame Photometry to Determinations of Cal- 
cium, Potassium and Sodium in Milk. W. A. KrIENKE AND 
NaTHAn GAMMON, JrR., Florida Agricultural Experiment Station. 

Two flame photometers were used in this study, one a combination of a 

Lundegardh burner with a Beckman quartz spectrophotometer and the 
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other a Perkin-Elmer model 52 A spectrophotometer. A comparison of 
results is given. 

The procedure for analysis of milk for sodium and for potassium is to 
ash the sample, take up the ash in hydrochloric acid, evaporate to dryness, 
take up the ash in a known volume of 0.01 N hydrochlorie acid, fiber, and 
atomize in the flame. The application of the internal standard technique 
involves the addition of a known quantity of lithium chloride before mak- 
ing to final volume. 

Calcium presents a more difficult problem because of the depressing 
effect of phosphate and sulfate ions on the excitation in the flame. Two 
procedures, one a spectroscopic buffer, and the other a lead precipitation, 
are suggested for control of phosphate and sulfate ion variations. The 
importance of using standards containing the same ions and in approxi- 
mately the same relative concentrations as present in the prepared samples 
is emphasized. 


M38 A Rapid Method for the Determination of Nitrogen in Milk Prod- 
ucts by Direct Nesslerization of the Digested Sample. J. H. 
Hetrick, Dean Milk Company, Rockford, Illinois, anp R. McL. 
Wurrney, University of Illinois. 

Interest in the changes in the protein fractions of milk made it neces- 
sary to develop a more rapid method for the determination of nitrogen 
than was currently in use. As developed, the test consists of: (a) diges- 
tion in a micro-Kjeldahl apparatus of a diluted sample with potassium 
sulfate and sulfuric acid until the sample clears, (b) completing the diges- 
tion with 30 per cent hydrogen peroxide, (¢) diluting the digested sample 
using a gum acacia solution, (d) addition of a Nessler’s reagent to an ali- 
quot of this solution, (e) measuring the per cent transmission spectropho- 
tometrically at 420 mp, using a potassium dichromate solution as a stand- 
ard blank, and (f) computing the nitrogen content from a standard, con- 
centration curve. 

The effects of the following variables upon the determination were in- 
vestigated: concentration of potassium sulfate, sulfuric acid, hydrogen 
peroxide, gum acacia, type and amount of Nessler’s reagent, time or color 
development, and temperature of color development. Results of analyses 
using the technic indicate satisfactory reproducibility with a standard de- 
viation of 1.5 per cent of the nitrogen content of the sample. "When com- 
pared to the A.O.A.C. procedure, the results were found to average ap- 
proximately 2 per cent below those of the official method. The saving in 
time, while dependent upon the apparatus available, is considerable. 


M39 _ Studies on Separation and Fractionation of Casein. E. C. HAcBERG 
AND A. M. Swanson, University of Wisconsin. 


Studies have been made on the precipitation of casein and its frac- 
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tionation into alpha and beta casein by use of Warner’s method. This 
method is based on the fact that at 2° C., beta casein has a higher isoelec- 
tric point than alpha casein. Fractional precipitation is accomplished by 
approaching the isoelectric point from the acid side. 

The dried samples were prepared by lyophilizing. This resulted in 
material which was more readily soluble than that dried by alcohol and 
ether methods. Light transmission observations were made on the pre- 
cipitation of casein and its fractions. The degree of dispersion as evi- 
denced by turbidity varies with the pH, and the changes leading to acid 
precipitation were gradual. The relationship between turbidity and pH 
was different for the two fractions of casein. Beta casein was found to 
have a higher relative viscosity in the pH range of 5.5 to 9.0. 

’ Analytical results showed that alpha casein contained a higher percen- 
tage of total phosphorus, aspartic acid, glutamic acid and tyrosine. Sig- 
nificant differences were found in rate of hydrolysis in alkali. Alpha 
casein was most readily hydrolyzed. 


M40 The Fractionation of Milk Fat by Molecular Distillation. E. L. 
JACK AND Mrs. L. B. Ousen, University of California. 


Milk fat has been subjected to molecular distillation using a cyclic still. 
The fat was passed over the distilling surface twice at each fractionating 
temperature. Attempts to distill exhaustively at each temperature were 
too slow to be practical. The first fraction was removed at 140° C. and 
the temperature was increased 10° C. for each succeeding fraction until 
substantially all the fat had been distilled. The last distillate was removed 
at 190° C., making seven fractions including the residue. 

Analyses of the fractions obtained from a fat having a saponification 
number of 236 and an iodine number of 28.5 showed that the saponifica- 
tion number of the fractions decreased from 263 to 205 progressively with 
succeeding fractions, while the iodine number increased progressively from 
16 to 43. The non-saponifiable components were segregated among the 
fractions. Fractionation by molecular distillation yields fractions of dif- 
ferent chemical properties from those secured by solvent precipitation. 
M41 The Measurement of Free Fatty Acids in Dairy Products. H. A. 

HOo.Luenper, 8. R. RAo, anp H. H. Sommer, University of Wiscon- 
sin. 

A method has been worked out for the estimation of the free fatty acids 
during lipolytic studies on fat in the form of emulsions. This method can 
be applied to the estimation of free fatty acids in powdered milk, cream 
and other high-fat dairy products. The proposed method utilizes the high 
solubility of free fatty acids in 95 per cent alcohol. Five to 10 g. of the 
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substrate (powdered milk or cream) is placed in a centrifuge tube of about 
100 ml. capacity. Fifty milliliters of neutral 95 per cent ethyl alcohol are 
added, maintaining 85 per cent concentration of alcohol in the mixture. The 
mixture then is boiled for 30 seconds, cooled and centrifuged until clear. 
The supernatant is decanted off and the extraction repeated with fresh al- 
cohol. The combined supernatants are titrated with 0.02N alcoholic al- 
kali, using a micro burette and 5 drops of 1 per cent phenolphthalein as 
the indicator. 

Recovery studies on fatty acids added ‘to milk and cream have resulted 
in quantitative recoveries of oleic, palmitic and butyric acids and mixtures 
of these. Further studies on the recovery of other fatty acids are being 
carried out, along with work to determine the amount of non-fatty acid 
acidity that will be extracted by the alcohol. 


M42 The Determination of Linoleic Acid in Butterfat. P.S. ScHAFFER 
AND George E. Hoitm, Bureau of Dairy Industry, U. 8. Depart- 
ment of Agriculture. 


Samples of the fat acids of butter oil, from milks produced during the 
spring, summer, and winter months, were isomerized with alkali and their 
absorptions in the ultraviolet region of the spectrum, 224-274 my, deter- 
mined. The linoleic acid content was calculated from the degrees of ab- 
sorption at 234 and 268 my» and the specific absorption coefficient of diene 
and triene conjugations at 234 mp, and 234 and 268 my, respectively. In 
fat acid samples containing 1 and 3 per cent of added linoleic acid, the 
maximum deviations from theoretical recovery were 0.008 and 0.015 per 
cent, respectively. The linoleic acid content of the milk fats ranged from 
2.11 to 2.40 per cent, the latter being the value obtained on milk fat pro- 
duced during the summer months. 


M43 Retention of Ascorbic Acid, Changes in Oxidation-reduction Po- 
tential, and the Prevention of an Oxidized Flavor during Freez- 
ing Preservation of Milk. R. W. Betu, Bureau of Dairy Indus- 
try, U. S. Department of Agriculture. 


The tendency of milk to develop an oxidized flavor is a limiting factor 
in the preservation of milk by freezing. Oxidation-reduction-potential 
changes and decreases in ascorbic acid during the onset of the off-flavor in 
frozen milk were measured by examining the thawed product. <A strong 
oxidized flavor developed in frozen milk with but slight decrease in ascor- 
bie acid content, and the rate of development was much slower in milk 
that had been fortified with the acid. Deaeration aided in the preserva- 
tion of ascorbic acid but only slightly retarded the onset of the off-flavor. 

It was coneluded that a low oxidation-reduction potential obtained by 
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adding ascorbic acid to fresh milk greatly retards but does not prevent the 
development of an oxidized flavor in frozen milk. However, it does not 
increase the retention of vitamin C in the form of ascorbic acid. 


M44 The Effects of the Treatment of Milk and the Subsequent Storage 
of Cream and Butter below Freezing Temperatures upon the 
Sensitivity of Fat to Oxidation as Determined by the Re-emulsi- 
fication Test. VuApimir N. Kruxkovsky, E. 8S. GuTHRIE, AND F. 
Wuitine, Cornell University. 


The milk fat (triglycerides) is relatively stable in fresh milk and is not 
involved in the reaction which produces the oxidized flavors. However, 
the fat undergoes oxidation in the presence of ascorbic acid, resulting in 
the development of the objectionable flavors and losses in vitamins E, A 
and carotene. The susceptibility of milk fat to this type of deterioration 
is determined primarily by the treatment of milk and cream, the type of 
product held (butter, cream, fat), and the conditions of storage. 

Cream separated from milk depleted of its total vitamin C content by 
oxygenation during the pasterization was found free of all flavors at the 
end of the twelfth month of storage at 0 to 3° F. However, the storage 
life of fat, as determined by the re-emulsification test, was terminated at 
the end of 4 to 6 months, depending upon the conditions of processing. 
Only fat from butter churned from cream pasteurized at 160 and at 170° 
F. and pure fat retained their abilities to resist this type of deterioration 
at the end of 2 vears of storage at 0-3° F. 

While the oxygenation of milk results in the prevention of oxidized 
flavors, the latter can be induced again by the addition of ascorbic acid. 


M45 _ Ascorbic Acid Oxidation in Milk by Preformed Hydrogen Peroxide 
N. Krukovsky, Cornell University. 


A study was made to ascertain if the inactivation of peroxidase in milk, 
as produced by heat (Zilva, at 76.7° C.), would result in non-reactivity of 
ascorbic acid and H,O, and if the ability of milk to promote ascorbie acid 
oxidation by added H,O, can be restored either by the addition of horse 
radish peroxidase, prepared according to Sumner and Gjessing, or of Cu. 

While ascorbie acid was oxidized rapidly and completely by H.0O. 
added to milk pasteurized at 61.1° C. for 30 minutes, H,O. was not utilized 
for the oxidation of ascorbic acid, neither in the milk pasteurized at 76.7° 
C. nor in milk to which H,O, was added in excess of the amount needed 
to complete ascorbic acid oxidation prior to pasteurization of milk at 61.1° 
C. This fact was established by the readdition of both reagents to milk 
after the heat treatments. However, the foregoing reaction was induced 
again by the addition of peroxidase to non-reactive milk. Only a part of 
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ascorbic acid was oxidized rapidly by H.O, with Cu as a catalyst in non- 
reactive milk. 

These results indicate that peroxidase in milk may play an important 
part in the reaction involving ascorbic acid oxidation in the presence of 
added H.0.. 


M46 Stimulation of the Oxidized Flavor in Homogenized Milk by Day- 
light as Governed by the Vitamin C Content of the Milk. E. S. 
GUTHRIE AND VLADIMIR N. Kruxovsky, Cornell University. 


A study was made of the susceptibility of homogenized milk to the de- 
velopment of the oxidized flavors when it was exposed to light in the pres- 
ence or absence of vitamin C in milk. For this purpose some of the milk 
was first depleted of its total vitamin C content either photochemically or 
by hydrogen peroxide, and then pasteurized at 143° F. for 30 minutes. 

Irrespective of the pressure, the quick partial photochemical oxidation 
of ascorbie acid resulted in the promotion of the oxidized flavors in the 
homogenized milk, whereas its complete oxidation resulted in the preven- 
tion of the oxidized flavors. The oxidized flavors were not induced by the 
addition of ascorbic acid to homogenized milk which was first depleted of 
its total vitamin C content by exposure to light and subsequent pasteuriza- 
tion prior to homogenization, providing the pressure used was above 1,000 
lb. per square inch. 


M47 A Study of Seepage from Bottles of Homogenized Milk. E. 0. 
HeErreEID, J. FRANCIS, AND P. H. Tracy, Illinois Agricultural Ex- 
periment Station. 


Milk sometimes appears in small amounts around the edge of the fiber 
dise cap and around the wire staple which anchors the paper tab on the 
bottle cap. Milk also sometimes appears on the lower edge of the metal cap 
which covers the mouth and lip of the bottle. In the market milk industry 
this condition has been referred to as seepage, leakage, creeping, crawling 
and swelling. 

Fiber dise caps and bottle cap seats were measured and slight variations 
in their size and shape were observed, but even the most extreme variations 
could not be correlated with seepage. However, the fiber dise and metal 
caps varied in their ability to hold a tight seal, a factor which did affect 
seepage. 

The principal cause of seepage is the expansion of gases and vapor in 
the headspace beneath the cap when the bottles are exposed to elevated tem- 
peratures. When seepage occurs, the cap usually is firmly set and the 
pressure reaches a certain point and is suddenly released, forcing out a 
small quantity of milk. Seepage usually does not oceur when the pressure 
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is released slowly during exposure of the bottles to elevated temperatures. 
These changes in pressure were observed with a manometer attached to the 
bottles. The incidence of seepage is increased by the excessive incorpora- 
tion of air in milk during processing operations and exposing it to elevated 
temperatures during hauling and delivery. 


M48 The Leucocyte Count of the Complete Milking of Normal Animals 
for Complete Lactation Periods. E. 0. ANDERSON, University of 
Connecticut. 


The average arithmetic cell count of 19,710 samples from the complete 
milking of 18 mastitis-free cows over their complete lactations was found 
to be 160,000 per ml. as compared to a cell count of 380,000 and 220,000, 
respectively, for cows chronically infected with staphylococci and strepto- 
cocci other than Streptococcus agalactiae. The average cell count of com- 
posite samples of the herd milk taken over the same period was 380,000 
per ml. 

The average arithmetic cell count of mixed herd milk obtained at the 
receiving deck of milk plants from 20 herds infected with S. agalactiae was 
found to be 880,000 per ml. as compared with a cell count of 660,000 per 
ml. in mixed milk from 11 herds free of S. agalactiae. From the data 
available, a parabolic curve fitted by the method of least squares indicates 
that when the percentage of S. agalactiae cows in a herd reaches 36 per 
cent or over the average cell count of mixed herd milk will probably be a 
million cells per ml. or more. 


M49 Effect of Some Water Constituents on a Quaternary Salt. W. S. 
MUELLER AND D. B. SEELEY, University of Massachusetts. 


This study was undertaken to obtain more information on the contro- 
versial problem of whether the constituents of water, especially those of 
hard water, affect the germicidal potency of quaternaries. Natural waters 
and also waters to which various common ions had been added were used 
to prepare a 200 p.p.m. quaternary solution, which was tested against 
Escherichia coli. 

No close correlation was noted between water hardness as measured by 
standard soap titration and the germicidal potency of the quaternary. 
Differences in hydrogen-ion concentration found in the natural waters 
examined had no significant effect on the quaternary. The cations calcium, 
magesium and ferric iron decreased the germicidal potency of the quater- 
nary, while potassium, sodium and lithium had no adverse effect. Ferric 
iron was considerably more detrimental than calcium or magnesium, which 
have similar effects on the quaternary. When the water contained as 
much as 1000 p.p.m. of caleium or magnesium, the 200 p.p.m. of quater- 
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nary was sufficiently potent to give approximately 100 per cent kill on 
E. coli after 8 minutes contact, while as little as 10 p.p.m. of ferrie iron 
completely inactivated the quaternary. The anions studied were chlorides, 
sulfates, nitrates and carbonates, and no adverse effect was noted. 

While the study is being continued, the results to date indicate that 
when the quaternary is added to most potable waters, a concentration of 
200 p.p.m. has sufficient reserve germicidal potency for most sanitizing 


jobs. 


M50 Germicidal Effectiveness of Certain Hypochlorites and Quaternary 
Ammonium Compounds under Simulated Plant Conditions. 
P. R. ELLIKER, Oregon State College, anp K. R. SpurGEON, Purdue 
University. 

Germicides employed in this study were selected by three screening 
tests. The hypochlorites selected included one highly active and one slower 
acting compound. The quaternaries selected included one widely used 
commercial compound and a second pilot plant product of comparatively 
higher germicidal activity. Plant germicidal procedures were simulated 
by controlled trials with stainless steel dishes and experimental 50-gallon 
cheese vats. Exposure periods varied from 15 seconds to 3 minutes. Con- 
centrations of germicide varied from 25 to 200 p.p.m. 

Exposure for short periods comparable to germicidal treatment just be- 
fore use of equipment indicated more rapid germicidal action by the hypo- 
ehlorites than by the quaternaries. * The difference was slight in certain 
trials with pure cultures of Streptococcus lactis and thermoduriec micro- 
cocci, but was quite pronounced in numerous trials with coliform species. 
The fast acting hypochlorite exhibited more rapid germicidal action in 
every case than either quaternary compound. Results suggested the desir- 
ability of raising the temperature of the quaternary solution for rapid 
destruction of coliform bacteria on dairy equipment. 

A number of trials were undertaken to study residual or bacteriostatic 
effect of germicides applied to equipment after regular cleaning and rins- 
ing at the end of the day’s operations. Results indicated that where the 
equipment dried rapidly, treatment with hypochlorites resulted in fewer 
surviving bacteria. However, where equipment remained in a moist state, 
the continued bacteriostatic and bactericidal action of the quaternaries re- 
sulted in lower numbers than when hypochlorites were employed. 


M51 Sanitizing Milk Cans in Mechanical Can Washers. G. W. REIN- 
BOLD, 8. L. Tuckey, R_ V. Hussone, anp P. H. Tracy, University 


of Illinois. 
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M52 Some Factors Involved in Developing a Sediment Test for One- 
pint Samples of Cream Taken off the Bottom of the Original 
Container. Bren M. ZAKARIASEN AND Ray W. MyYKuesy, Land 
O’Lakes Creameries, Inc., Minneapolis, Minnesota. 


New cream grading regulations in Minnesota have made it important 
that a rapid, accurate, and practical method be developed for making sedi- 
ment tests on one-pint samples of cream taken off the bottom of the original 
container at the receiving room. <A tentative method is presented, along 
with some of the data used in arriving at this procedure. 

The tester used is the plunger type, having a one-quart capacity and 
graduated to hold one pint of diluting solution with one pint of cream. 
By using a diluting solution consisting of water at 150° F. for sweet cream 
and a 4 per cent sodium bicarbonate solution for sour cream, very satisfac- 
tory tests can be made. The method consists of drawing one pint of dilut- 
ing solution into the tester, followed by one pint of cream, gently tilting 
tester to facilitate mixing of solution and cream, and forcing the solution 
through the lintine dise. The new tester and new heat-resistant lintine 
dise are described and shown. This method is being used in Minnesota 
as well as several other states and has been generally accepted in the 
routine operation. 


M53 A Skunk-like Odor of Bacterial Origin in Farm-separated Cream. 
T. J. CLaypon, Kansas State College. 


During quality studies on cream delivered by producers to buying sta- 
tions in Kansas, a sample was obtained during the winter season that mani- 
fested a strong skunk-like odor. Such an odor has been recognized pre- 
viously as a defect in commercial butter and has been attributed either to 
the development of Pseudomonas mephitica or to plants consumed by cows. 
The defect in question was found to be the result of associative action of 
two species of bacteria tentatively identified as a Pseudomonas species and 
Streptococcus lactis. These organisms, in combination, were capable of 
producing a skunk-like odor in milk, cream and butter. The development 
of the defect depended on the balance of organisms, growth temperatures 
and pH and also appeared to be affected by the extent of exposed surface 
of the product. Various objectionable odors, including rancid and putrid 
types, frequently developed. 

Since the bacteria responsible for the skunk-like odor appear to be 
common in raw cream, the defect might develop in cream or butter when 
conditions contribute to a suitable balance of organisms. Both species of 
organisms readily are destroyed by heat and should not survive in prop- 
erly pasteurized products. 
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M54 Coliform Bacteria in Butter. R. N. Stven Anp F. E. NEuson, Iowa 
State College. 


The coliform counts on 294 samples of commercial butter were found to 
be related in only a very general way to the initial score or to the keeping 
quality of butter. Many butter samples had a coliform count of less than 
2 per ml. Line run samples showed that salted butter with low coliform 
count frequently is obtained from cream which has been contaminated with 
considerable numbers of coliform bacteria. Coliform counts detected con- 
tamination early in the processing operations more accurately than did 
yeast and mold or total plate counts. Studies on three strains of Escheri- 
chia coli and two strains of Aerobacter aerogenes introduced in consider- 
able numbers into cream before churning showed that strain of organism, 
amount of salt and temperature of storage all affected the coliform popu- 
lation of butter. The field of applicability of the coliform count for butter 
seems to be for use on line run samples to detect sources of contamination. 
Too many uncontrollable factors affect the coliform count of commercial 
butter samples to permit satisfactory use of the test for control purposes. 


M55 The Effect of Streptococcus lactis and Coliform Organisms on 
Soluble Nitrogen in Milk. E. B. anp F. E. NELSon, 


Iowa State College. 


A study was made of the trichloroacetic acid-soluble nitrogen produced 
by four strains of Streptococcus lactis, one strain of Escherichia coli, and 
one strain of Aerobacter aerogenes growing separately and in combination. 
All cultures were isolated for the study, and only very active strains were 
used. 

Inoculations of 0.1 per cent culture were made into skim milk which 
had been pasteurized for 20 minutes at 185° F. Cultures were grown at 
30° C. in large-mouthed, screw-cap, 4-0z. bottles, and tests were made at 0, 
1, 3, 7 and 15 days. Tests included soluble nitrogen, insoluble nitrogen, 
total nitrogen, titratable acidity, total plate count and coliform count. 

Strains of S. lactis gave a small immediate rise in soluble nitrogen, 
which then continued to increase gradually throughout the 15-day test 
period until approximately 15 per cent of the total nitrogen was in the 
soluble form. The magnitude of the increase varied slightly with different 
strains of S. lactis. 

E. coli and A. aerogenes caused decreases in soluble nitrogen during 
the first 1 or 2 days of growth. These deficits gradually were overcome, 
and with each organism more than 20 per cent of the total nitrogen was 
in the soluble form at 15 days. The maximum soluble nitrogen produced 
by A. aerogenes was greater than the maximum produced by E. coli. 

The soluble nitrogen values resulting from the action of two strains of 
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8. lactis growing in combination with EZ. coli and A. aerogenes resemble an 
average of the values produced by the organisms growing separately, except 
that the values at 15 days were essentially the same as for S. lactis alone. 


EXTENSION SECTION 


E1 Report of Dairy Records Committee. C. R. GEARHART, Pennsylvania 
State College. 


This four-part report will present the following points: 

1. Status of Uniform Testing Outfit. J. F. Kendrick, Bureau of Dairy- 
ing. The final report on the D.H.I.A. outfit was made last year, but there 
is additional information that should be mentioned. 

2. Report on Results When Samples from One Milking are Used. C. T. 
Conklin, See’y., Ayrshire Breeders’ Association. This is in the form of an 
investigation and will be a comparison of results from sampling one milk- 
ing as compared with evening and morning samples. 

3. Simplified Figuring in D.H.I.A. Work. J. D. Burke, Cornell Uni- 
versity. This will deal not only with the results of short cuts or simplified 
figuring, but also with its effect on the supervisors and the attitude of the 
dairymen and breed associations. 

4. Some Facts about Compensation Insurance, Health Insurance, Hos- 
pitalization, Social Security, and Income Tax Deductions for D.H.I.A. Su- 
pervisors. R. C. Jones, Bureau of Dairying. These facts will be pre- 
sented in their legal aspects rather than how such practices are carried on 
in the individual states. 


E2 Seven Years of Central Laboratory Testing. J. E. SrauLArp, Uni- 
versity of Wisconsin. 


Seven years of production testing under the Central Laboratory Testing 
plan in Wisconsin have shown: (a) That more cows now are being tested 
than could be tested under the individual association plan and at less cost 
to both owner-sampler and standard type members. (b) That better work 
is being done in the laboratory than on the farm as to accuracy and 
volume. (¢c) That better book work seems to be the rule in Standard 
herds. (d) That testers can be paid larger salaries plus adequate travel 
allowance. (e) That testers prefer laboratory type to the old method. 
(f) That most old-type individual associations now are doing owner- 
sampler testing and quite a percentage of them have established individual 
laboratories in the homes of the testers. 

Eight per cent of Wisconsin’s producing cows now are being tested. 
Eighty-six per cent of the herds and 84 per cent of the cows on test are in 
cooperative central laboratory associations. Sixty-five per cent of the 
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herds and 59 per cent of tie cows on test are on the owner-sampler plan. 
Fifty-nine of the 62 counties in Wisconsin having Dairy Herd Improve- 
ment Associations have central testing laboratories. 

The major difficulties consist of finding enough testers or fieldmen, 
maintaining an adequate training program, and supervision in the field. 
Efficient systems, short cuts, and improved equipment are a result of this 


type of testing. 


E4 Interdepartmental Cooperation on Dairy Extension. Evert WaAL- 
LENFELT, GEORGE WERNER, AND CARL NEITZKE, University of Wis- 
consin. 

This paper describes the development, planning, and carrying out of an 
extension program through the cooperation of nine University departments 
involving thirty specialists. Other interested groups such as the Wisconsin 
State Department of Agriculture, American Dairy Association of Wiscon- 
sin, dairy manufacturing trade associations, Wisconsin Dairy Federation, 
Portland Cement Association, and electric power companies (both private 
and cooperative) participated. 

Forty-eight county extension plans of work had milk quality improve- 
ment as one of their projects for major emphasis. Recognizing the need 
for more dramatic emphasis on the improvement of the quality of milk and 
dairy products, the Director of Extension appointed a University Dairy 
Quality Committee made up of members of nine University departments. 
This Committee was given the task of developing an integrated dairy qual- 
ity program to fit the needs of the counties. 

Among the first projects was the preparation of a series of exhibits for 
Farm and Home Week at Madison early in 1947. Many county agents 
who saw this exhibit asked that it be used at county fairs. The Commit- 
tee felt that this exhibit was not well suited for fairs but that it might be 
developed as a traveling exposition to be shown during the winter months. 

The success of this entire project is a striking example of what can be 
accomplished through cooperation of many groups in effectively planning 
and carrying out a far-reaching extension project. The interest stimu- 
lated by this exposition has set the stage for effective dairy quality follow- 


up work in the counties. 


E5 New Methods of Selecting Calves for 4-H Dairy Club Work. 
PorTERFIELD, University of Maryland. 


One of the main objectives in getting 4-H Dairy Club members started 
is that of locating good quality calves at reasonable prices. Several states 
have specific plans for selecting calves. In Maryland each breed associa- 
tion sponsors a calf selection event. It is a cooperative project involving 
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the breed associations and the extension service. Each breed association 
announces the date, place and time for holding the event. It also appoints 
a Calf Selection Committee and designates the price groups (e.g., $100, 
$125, ete.). Price is based upon type, pedigree and age. The Extension 
Service makes a state survey among 4-H Club members to determine breed 
interest. This information is submitted to the respective Calf Selection 
Committee. 

On the day of the event all calves are assembled at a central location 
and distributed by means of a drawing. Pedigree information is distrib- 
uted to each club member. The club members inspect the calves in the 
forenoon and locate calves they prefer. In the afternoon they draw a num- 
ber for position to select. 

These events are referred to as ‘‘ Ayrshire Calf Drawing’’, ‘‘Guernsey 
Calf Selection Day’’, ‘‘Holstein Heifer Party’’, and ‘‘Junior Jersey Jam- 
boree’’. A total of 120 purebred heifers have been distributed through 
these media for the 1948 Dairy Projects. 


E8 Suggested Revision of D.H.I.A. Rules and Regulations. C. R. 
GEARHART, Pennsylvania State College. 


The D.H.1.A. Committee has requested all states to review the Uniform 
Rules in the Supervisor’s Manual (B.D.I.M.-Inf-26) and to express ap- 
proval or disapproval. Suggestions for revision are requested. The com- 
mittee will summarize the suggestions and, with the help of these sugges- 
tions, will present a set of rules for adoption or for further consideration. 


) 


THE FORTY-THIRD ANNUAL MEETING OF THE AMERICAN 
DAIRY SCIENCE ASSOCIATION 


R. B. Stourz, Secretary-Treasurer 


The American Dairy Science Association assembled in Hardman Hall 
at the University of Georgia, Athens, Georgia, on Monday, June 14, at 9: 30 
A.M. H. B. Henderson, local chairman, introduced President Harmon W. 
Caldwell of the University of Georgia, who gave the welcoming address. 

Association President Paul W. Tracy then was presented and gave the 
following address : 


THE PRESIDENT’S MESSAGE 


As President of the American Dairy Science Association, I wish to take 
this opportunity to extend to our hosts the deep appreciation of all the 
officers and members for granting us the opportunity to hold the forty-third 
annual meeting on the campus of the University of Georgia. Some of you 
have come hundreds of miles to participate in these meetings, and I am sure 
none of you will be disappointed either in the caliber of the programs or the 
wonderful hospitality these fine people will show us. You have all observed 
the way in which every one on this campus is working towards the one 
objective of making our stay in Dixie a pleasant one. It is a big under- 
taking to house, feed and entertain a family as large as ours has grown to 
be, and I want you to know, President Caldwell, that our Society greatly 
appreciates your willingness to take us in. We are very grateful to Dean 
Chapman and Professor Henderson for the splendid work they have done 
in planning for our visit here. The cooperation of your faculty and physi- 
cal plant staff in caring for our comforts and entertainment during the week 
is also deeply appreciated. 

It was with some concern that I accepted the honor bestowed upon me 
when I was elevated to the presidency of the American Dairy Science Associ- 
ation. However, I found I was unnecessarily apprehensive about my 
responsibilities. Our Secretary, or more correctly speaking, Business 
Manager, Professor R. B. Stoltz, is so efficient that there is little for the 
president to do but sign his name to a few official documents. This is a fine 
tribute to the excellent work that has been done by our secretary over the 
period of years that he has held this important post. His annual report is 
further evidence that he is an excellent business manager of our association. 
I assure you that the affairs of the society are in good hands as long as we 
have a secretary-treasurer as loyal to our cause and as capable in his duties 
as Bob Stoltz. 

Probably the most important project of the Society is our JOURNAL. 
When we have a good editor we want to keep him. It was for this reason 
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that two years ago the official board was reluctant to accept the resignation 
of T. S. Sutton. Some of you probably do not realize how much time is 
required to edit a good magazine twelve times a year. The Society was 
fortunate in securing an able successor to Professor Sutton. We greatly 
appreciate the fine job being done by Gene Nelson and we sincerely hope 
that he will be able to take enough time away from his family and profes- 
sional duties to keep up the good work for a number of years to come. 

The success of our annual meeting depends largely upon the seriousness 
with which the sectional officers and committee members take their responsi- 
bilities. I wish them to know that I deeply appreciate the fine work they 
have done during the past year in preparation for this program. 

The job of supervising the organization rests pretty largely upon the 
official board. Your officers cannot make any important decisions without 
their approval. They are the first ones to arrive at the convention and are 
in session much of the time they are here. They give personally of their 
time, and I am sure that we all appreciate their efforts. 


We Owe Much to the Founders of Our Society.—The first meeting of 
those interested in teaching and research in the field of dairying was called 
by the late Professor W. J. Fraser at the University of Illinois on July 17, 
1906, while the Graduate School of Agriculture was in session at that institu- 
tion. Action was taken at this meeting to form the National Association of 
Dairy Instructors and Investigators (later called the American Dairy 
Science Association) with a membership of eighteen. It is interesting to 
recall at this time some of the conclusions reached at this meeting 42 years 
ago. 

For instance : 

‘*1. Beet sugar causes sweetened condensed milk to ferment. 


‘*2. The precipitation of both cane and beet sugar in sweetened con- 
densed milk can be prevented by avoiding abrupt changes in the heating and 
cooling of the product. 

‘*3. Acid silage will cause the formation of acid salts in the casein of 
milk. 

‘*4. If large amounts of silage are fed there will be an increase in the 
acetic acid content of milk. 

**5. In some sections of Chicago you will find 20-40% of the milk 
watered or preserved with formaldehyde.”’ 

Several needs were pointed out at this meeting such as: 

**1. Knowledge of how to control moisture in butter and a quick method 
of determining moisture. 

**2. More scientific knowledge on the subject of feeding cows. 

‘*3. Better and safer market milk. 

**4. Scientific knowledge of the principles involved in manufacturing 


condensed milk. 
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‘*5. Knowledge as to the food value of cheese.’’ 

One speaker pointed out that the text books on dairying contained many 
statements which lacked scientific proof as to their accuracy. 

To these pioneers of our association we owe a great deal. They were 
naturally misinformed on some things just as we today no doubt have 
erroneous ideas regarding certain of our accepted scientific beliefs. How- 
ever, they realized their shortcomings and were eager to learn the correct 
answers. It was this desire to learn and the resulting inspiration to younger 
men who had the privilege of being associated with the pioneers in scientific 
dairying, such as O. F. Hunziker, W. J. Fraser, C. H. Eckles, C. C. Hayden, 
E. S. Guthrie, C. E. Lee, and B. D. White, that have made possible the 
noteworthy advances in scientific dairying in this country. Let us never 
forget our obligations to those who founded our Society and laid the ground 
work for our present successes. 


Scientists Should Help to Preserve Democracy.—There are a number of 
priceless heritages which we of the present generation have received from 
those who preceded us. Noteworthy among these is the faith that these men 
had in the future of dairying as an industry and the future of the American 
way of living. 

Free enterprise, the profit system and unlimited resources have resulted 
in a national income in this country great enough to support a high standard 
of living for our population. This in turn has made possible the consump- 
tion of large quantities of milk, cream, butter, cheese, ice cream and other 
manufactured dairy products. Those of you who have traveled over the 
world either as civilians or members of the armed forces do not need to be 
reminded of the scarcity of dairy foods in most countries outside America. 
The future of dairying is very closely related to the future of democracy in 
the United States. There is no place for highly developed dairy enterprises 
in countries where all workers are regimented, where worker incomes 
scarcely supply the purchasing power needed to take care of the barest 
necessities of life, where the state owns or controls all land, where there is no 
free enterprise, and where the profit motive does not exist except possibly in 
the black market. 

There is widespread unhappiness throughout the world. People lacking 
in economic security are easily influenced by disciples of political and social 
reforms who promise relief from the existing ills. It is unfortunate that 
the political leaders of the civilized countries of the world have made such 
limited progress in bringing about suitable working relationships between 
nations. How can permanent peace and security be secured for all peoples? 
No one, of course, has the answer, but surely there must be a way for 
intelligent people to work out the answers to these problems. Scholars 
have amassed a wealth of knowledge pertaining not only to the physical and 
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chemical properties of matter but also to the basic laws of human relations— 
political science, sociology and ethics. The physical scientists are being 
blamed by some people for the possible early destruction of civilization 
through modern warfare, but possibly it is only the scientifically trained 
men and women who have sufficient knowledge of the fundamental laws 
governing social relationships to lead this world to the economic security and 
spiritual and political freedom we all desire. This, it seems to me, is the 
most important challenge confronting all scientists today. We have a 
responsibility to society to be fulfilled, not only through our contributions 
to the specialized field of knowledge with which we happen to be associated 
but also by participation in efforts to secure good government and good 
living for all people. It is important that we continue to contribute to the 
stockpile of basic truths. But our efforts will be in vain if in our close 
attention to the assigned task we overlook the infiltration of the enemy 
whose aim is to sabotage the social and political freedom we have treasured 
for so many years in America. We should alert ourselves to these dangers 
and assume major roles in the fight to maintain freedom, not only in sci- 
entific research and teaching, but in our economic, social and political 
practices as well. 

If the world ever needed leaders capable of sound thinking, it needs 
them now. We have in this country many organizations representing the 
various professional groups such as ours. Is there no way in which this 
tremendous force organized for the basic purpose of promoting the better- 
ment of man through exact observation and correct thinking can be used 
to a greater extent by our political leaders in solving vital national and 
international problems? When a war crisis arises, the importance of 
scientists to the military is recognized immediately. Large numbers of 
scientists were drafted or invited into the inner sanctum at Washington to 
help win World War II. Possibly what is now needed is recognition by 
more of our political leaders that scientists might also be useful in helping 


to win the peace. 


Type of Cooperative Action Important.—Much progress has been made in 
bringing about cooperative action between the various groups in the dairy 
industry. This is a commendable practice as long as the cooperative action 
is not directed towards the accomplishment of selfish motives. The group 
action of dairy farmers, processors and health officers in building trade 
barriers around their own community or state for the purpose of excluding 
the competition of those in the same industry located outside the chosen 
area does not promote a permanent type of prosperity in the industry. 
Nor does an organization whose purpose is to rob processors of a competitive 
type of dairy product, of their raw milk supply or of the market for their 
manufactured product promote the welfare of the dairy industry. Use of 
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political alliances to promote laws beneficial to dairying and dairy products, 
but detrimental to competitive industries, eventually makes enemies for the 
protected industry and gains friends for the competitor. All branches 
of the industry should work together for the common good of the entire 
industry with proper consideration of the welfare of the consumer. Laws 
proposed to regulate our industry should be carefully considered before 
passage. It should be kept in mind that the more selfish we are as an 
industry, the more difficulty we have in getting along among ourselves; 
and the more laws we have passed regulating our operations, the more 
rapidly we are approaching a public utility status in the dairy industry. 
If we are to maintain the good will and confidence of the consumer, our 
industry needs to pay less attention to the importance of proper alliance 
with pressure groups and work cooperatively to maintain our industry on a 
sound fundamental basis so that there can be no criticism of our objectives. 

We need to work cooperatively to make possible the efficient production 
of higher quality milk, cream and dairy products. The chemurgy experts 
will need to be much smarter than they are today to take away the market 
for our products, provided we are in position to supply the consumer with 
cream, milk, butter, cheese and ice cream that is top grade and at a price 
he can afford to pay. 


Dairy Farmer Entitled to Good Income.—The efforts of some organized 
dairy groups have been directed towards means of increasing the return 
to the dairy farmer for the milk and cream he produces. I do not question 
the honesty of the intent, but I do question the logic of methods directed 
entirely towards higher prices to the producer as the solution. There are a 
number of reasons why the farmer should be well paid for his labor. 
However, this reward should result from efficiency rather than from arti- 
ficially fixed prices which bring about high consumer costs. We must not 
lose sight of the fact that it is the functions of both the producer and the 
distributor that contribute to the price the consumer must pay for milk, 
and both of these groups have a moral obligation to society to reduce this 
cost to a minimum. This obligation will become increasingly important as 
consumer purchasing power decreases and competition from milk product- 
substitutes becomes increasingly difficult to meet. 


Milk and Cream Quality a Fundamental Problem.—Studies made at the 
University of Illinois and elsewhere have shown wide differences in the cost 
of producing butterfat on dairy farms. The founders of our society dis- 
cussed in their first meeting the need for improving efficiency in dairy farm- 
ing. Dairy Herd Improvement Associations which they pioneered have done 
much to encourage better breeding, feeding and management methods. Yet 
we still have too many ‘‘boarder cows.’’ We still have too many two- and 
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three-cow cream producers. Extension forces of our colleges and the pro- 
curement managers of our dairy plants have much unfinished business ahead 
of them in the establishment of more efficient dairy farming. We need to 
bring about permanent cures where farmers are inefficient in the production 
of milk and where farmers are chronic violators of the sanitary principles 
of milk and cream production. These problems can be solved only by help- 
ing such farmers to appreciate the need for a complete reorganization of 
their master plan of farming. As Professor Fraser once emphasized, a 
farmer will be a good dairyman only when he has all his operations in 
balance. <A few ‘‘pep talks’’ on high quality milk or cream production will 
be of little value unless the farmer knows and appreciates the importance of 
soil erosion, crop rotation, proper feeding and breeding methods, use of 
labor-saving devices, modern conveniences for his home as well as the milk 
house, application of sanitary methods in all phases of farm practices, and 
proper social and recreational programs for the members of his family. 
Dairy farming is not the easiest type of farming. While demand for milk is 
increasing, the amount produced in the United States is decreasing. This is 
a matter of great concern to processors and distributors of milk and its 
products. If we are to attract the right type of young people to the dairy 
profession and if we are to secure the milk needed to supply demand, we 
must encourage the general adoption of modern dairy farm practices and the 
establishment of more interesting living conditions for dairy farmers and 
their families. This will call for the cooperative effort of all branches of our 
university and industry extension services, not overlooking the role the 
rural sociologist should play in this program. An emotional approach to the 
problem is not sufficient. Young people today are realistic in their thinking. 


Engineering to Play an Important Part in the Future Development of 
Our Industry.—In the evolution of the mammary glands of the dairy cow 
little consideration was given by nature to the fact that many thousands of 
years later man would have occasion to ship milk from one section of the 
country to another. As a result we are forced to heat, cool, package and 
transport millions of pounds of water each year in order to supply consumers 
with the milk solids they desire for nutritional purposes. We have attempted 
to correct this inefficiency by perfecting concentrated forms of milk, but 
with limited success. If all housewives would accept milk in the form of 
‘‘evaporated,’’ the cost of milk solids to the consumer would be materially 
reduced. However, until we can perfect a sterilized canned milk that does 
not have the objectionable cooked flavor, Mrs. Housewife will insist on being 
supplied with regular pasteurized milk. Theoretically, powdered whole 
milk should be the ideal product for the market. However, the consumer 
acceptance of this product will be in direct proportion to the success of our 
efforts to improve the flavor and physical consistency of the reconstituted 
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milk. The chemical or food engineer will play an .::portant part in the de- 
velopment of new methods of processing milk and milk products which will 
improve quality and reduce marketing costs. It may be possible in the 
future to collect milk from farms only two or three times a week without 
damage to either the flavor or sanitary quality of the milk. We may be able 
to kill harmful bacteria and enzymes at the farm by some acceptable means 
other than heat. We may find it possible to condense milk at temperatures 
no higher than 60-70° F. and sterilize without any detrimental effect upon 
flavor. We may find it possible to perfect single-service containers that can 
be made from material even cheaper than wood pulp. By a highly de- 
veloped system of mechanical devices it may be possible to dump, sample and 
weigh milk automatically. It might then flow automatically and continu- 
ously through the plant guided by a master control panel board. Cleaning 
and sterilizing may be done in the same manner. Similar mechanical per- 
fections in the processing and packaging of butter, cheese and ice cream offer 
a fertile field for experimentation. Already some progress is being made 
along the lines suggested. The next few years may bring forth some startling 
innovations in the field of dairy engineering. 


Problems in Teaching and Research.—The marvelous developments made 
in the physical, chemical and medical sciences during the past 10 years 
serve as a challenge to our industry. The huge sums of money made avail- 
able by the government for research in these fields not only have attracted 
top-notch scientists but have made available the facilities of extremely well- 
equipped laboratories. Research workers in these basic fields are setting a 
fast pace for those of us working in the applied fields. To hold our own 
we will need more and better equipped laboratories and expertly trained men 
and women for these laboratories. There is a definite shortage of well-trained 
dairy research workers in the industry at this time. There is an inade- 
quately supply of young men entering this field. To get better-trained re- 
search workers we will need to do one of two things—train our own or bring 
in students from the arts and science colleges. If we train our own, we will 
probably need to offer two types of curricula, one for the students not 
scientifically minded but who wish to return to the farm or prepare for work 
in industry, the other which will give the student very little training in the 
practices of dairying but will supply essentially a basic training in arts and 
sciences. Matters will not be so simple as this, however, as it may be difficult 
to get students to register in colleges of agriculture to take a basic science 
course. Most of the better students interested in basic science will very 
likely prefer to register in colleges where they can major in mathematics, 
chemistry, physics or medicine. Industry or government subsidy of promis- 
ing students who can be induced to go into the applied scientific fields may 
help to solve the problem. At any rate, something must be done to better 
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acquaint good students with opportunities in the dairy field for those trained 
in fundamentals of the basic sciences. 

Reorganization of our agricultural colleges may be another approach to 
this problem. For years departments, in some colleges at least, have been 
organized on the basis of the products of the farm, that is, dairy husbandry, 
animal husbandry, agronomy, horticulture and the like. Considering the 
extent to which basic research is moving in to supplement and to some extent 
replace applied research, possibly we should change our organization pat- 
tern to a functional type. In this type of organization we could have such 
departments as chemistry, bacteriology, engineering, economics, physiology, 
soils and nutrition, with the research and teaching emphasis directed to- 
wards the problems of agricultural pursuits. Most of the farm practice 
courses now taught in colleges could be delegated to the secondary schools 
and high schools. 

There is great need for better laboratory facilities in universities carry- 
ing on teaching and research in the field of dairying. The day is past when 
research can be done with facilities limited to a Babcock tester, a herd of 
cows representing the common breeds of the state, a bomb calorimeter, a 
balance or two, a few microscopes, some petri dishes, a Kjeldahl apparatus, 
a churn, a freezer, a cheese vat, a pasteurizer and cooler, a milk bottler and 
a $10,000 creamery balance to turn over to the University authorities at the 
end of the fiscal year. If dairy scientists are to do classical research, they 
will need as good tools to work with as will those engaged in basic research 
in the fields of chemistry, physics and medicine. If this is not done, basic 
research will be moved out of our laboratories into those better equipped. 

The main agricultural problems confronting the world today are: (1) 
the inereasing population, (2) the decreasing food supplies, (3) decreasing 
soil fertility and (4) need for supplying people with food that will maintain 
optimum conditions of health and vigor. These problems have social, eco- 
nomie and political ramifications and are extremely important to the future 
welfare and happiness of all people. The satisfactory solution of these 
problems will call for group action on the part of our best physical and 
social scientists. Dairy products make up 20 to 25 per cent of the food 
intake of this country. It is extremely important, therefore, that we or- 
ganize our research program in such a way that we can contribute our share 
of the answers. 

I wish to mention certain specific problems that may have some influence 
in shaping the future plans for research and teaching in the field of dairying. 
Scientific developments which might be used in the destruction of armies 
and urban centers have been so publicized that the mere mention of war 
gives us a creepy feeling. Yet, consideration may need to be given to such 
problems as the possible effects of radiant energy and biological warfare 
not only upon the body functions of the dairy cow but upon the quality of 
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the milk she secretes. The possibilities of this type of warfare may lead to 
the re-location of important food factories, such as large milk bottling plants 
and evaporated milk factories. Possibly decentralization of such food enter- 
prises would add to the national security. 

How will present trends in our social and political pattern affect our 
teaching and research programs? Will organization of farm labor raise 
production costs so that the price of milk will be pushed beyond the reach of 
many consumers? Will the complete organization of dairy plant workers 
prevent the college-trained men from entering the industry through the 
usual channel? Will government control of the buying and selling of milk 
work to the advantage or disadvantage of the industry as a whole? Should 
there be one quality standard for all milk regardless of its use? Would a 
return to whole milk creameries help restore butter to the popularity level 
it once enjoyed in this country? Will the future development of our in- 
dustry depend upon our ability to devise means of producing and marketing 
milk and its products more cheaply or upon the results of basic research in 
the fields of biochemistry and human nutrition which may reveal facts re- 
garding the food value of milk not before understood ? 

Will the centralizing of industry in the hands of a few large companies 
lead to more government control? How will the growing trend of big in- 
dustries to promote their own research programs and train their own per- 
sonnel affect the objectives of the college department, particularly in the 
field of dairy manufactures? What type of research should be done by 
industry? What should be our objectives in training college students? How 
can the field of dairying be made more attractive to capable young people 
deciding upon their life work? These are a few of the important problems 
that our leaders of today need to consider. 

The need for food has been the driving force behind all races of men. It | 
has been the controlling factor in the survival of all species of wild animals. 
It is the main cause of most of the unrest in the world. We have plenty of 
food in this country today. However, in order to protect our own standards 
of living, it is imperative that we take immediate steps to help the less fortu- 
nate people of the world secure for themselves proper food and living con- 
ditions. Greater food production, not only in America but the world over, 
is a must; otherwise continued struggle of one class or nation against those 
in other groups or countries will continue to sap our resources. Dairying 
is one of the most important of food industries. We must ever continue to 
exert our energies to bring about more efficient use of our lands in the pro- 
duction of milk of highest nutritional value, and we must continue our efforts 
to improve the methods followed in giving milk and milk products the neces- 
sary form and place utility. Progress in the science of dairy farming and 
dairy manufacturing must keep pace with progress in other scientific fields 
if our production is to survive in the social and economic order that lies 
ahead. 
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After a musical number by Prof. Robert I. Harrison of the Music De- 
partment, University of Georgia, the Dean of the College of Agriculture, 
Paul W. Chapman, gave a most interesting talk. 

There were 402 members present. 


GENERAL MEETING OF THE AMERICAN DAIRY SCIENCE 
ASSOCIATION 


Athens, Georgia, June 16, 1948 


President Tracy called the meeting to order at 3 p.m. in Hardman Hall. 
There were 218 present. 


REPORT OF THE EXTENSION SECTION 


At the opening session of the Extension Section held June 14, chairman 
E. H. Loveland appointed for the Resolutions Committee, Heebink, Arnold 
and Reaves and for the Nominating Committee, Brownell, Copeland and 
Linn. A symposium was held on testing and dairy records with reports on 
standard testing equipment, simplification of records and responsibility 
of dairy herd improvement associations for various taxes and insurance. 

At the second session an illustrated talk on interdepartmental coopera- 
tion on dairy extension was presented, followed by the presentation of Ex- 
tension Exhibits on Teaching Methods. Twelve states presented exhibits in 
this feature of the program. The report of the Teaching Methods Com- 
mittee, presented by I. L. Parkin, committee chairman, was adopted. 

At the joint session of the Production and Extension Sections held 
Tuesday afternoon, a symposium on reproductive problems in dairy cattle 
was held. A report on the activities of the Reproduction Committee of the 
Dairy Cattle Breeding Research Council of the Purebred Dairy Cattle As- 
sociation was given by P. H. Phillips, and a brief talk on the program of the 
Purebred Dairy Cattle Association was made by G. A. Bowling, secretary. 

The report of the joint committee on Dairy Cattle Breeding concerned 
recommendations for methods of sire proving and evaiuation and a report 
on the new rules governing artificial breeding of purebreds. It also recom- 
mended the establishment of a joint Production and Extension Committee 
on type classification to give attention to problems in type as a factor in herd 
and breed improvement. The report was accepted as read. Enos Perry, 
chairman of the Dairy Cattle Breeding Committee, will send a copy of the 
complete report of this committee to each state within a short time. 

Reporis of the Breeds Relations Committee and of the Dairy Cattle 
Health Committee were read and adopted. (See report of the secretary of 
the Production Section.) 

On Wednesday morning, 4-H club work was taken up as to national and 
regional contests, systems used in obtaining 4-H calves, and adoption of 
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practices as a result of 4-H dairy work. Joe Nageotte, committee chairman, 
acted as leader. In discussion of a national 4-H dairy judging contest, 
Heebink moved that the 4-H Committee for 1949 contact the 4-H Committee 
of the National Land Grant College Association relative to approval of a 
national 4-H contest. The motion was passed. 

Charles Gearhart, chairman of the Dairy Records Committee, presented 
proposed changes for DHIA testing rules, which were taken up and dis- 
cussed. A motion that the changes as revised in the meeting be adopted was 
made by J. D. Burke. The motion was passed. 

At the business meeting, the report of the Resolutions Committee was 
read and adopted. Following the report of the Nominating Committee, 
Raymond Albrectsen of New York was elected secretary for the coming year ; 
other offices are to be filled by succession from secretary to vice-chairman 
and vice-chairman to chairman. 

Gerald Heebink, incoming chairman, named the new members on the 
various committees and recommended that the 1948-49 committees hold a 
meeting before leaving Athens. 

The recorded attendance was 79, with 32 states and provinces represented. 

Respectfully submitted—E. H. LovELAnp, Chairman; GERALD HEEBINK, 
Vice-chairman; C. W. Reaves, Secretary 

Upon motion duly seconded, the report was accepted. 


REPORT OF THE PRODUCTION SECTION 


The Production Section held eight sessions at which some 75 papers were 
presented. It was necessary to have two sessions running concurrently 
because of the large number of papers. 

In addition, a symposium on ‘‘ Reproductive Problems in Dairy Cattle”’ 
was held at a joint session of the Production and Extension Sections. Papers 
on ‘‘Infeetious Diseases as a Cause of Infertility’’, by D. E. Bartlett, ‘‘ Funce- 
tional Causes of Infertility and Methods of Treatment’’, which included 
discussions of hormonal and nutritional aspects by S. A. Asdell and the 
effects of inheritance by L. O. Gilmore, and ‘‘Possible Modes of Approach 
to the Study of Infertility’’, by J. F. Sykes, were presented at this session. 
In addition, P. H. Phillips reported on the activities of the Reproduction 
Committee of the Dairy Cattle Breeding Research Council of the Purebred 
Dairy Cattle Association. G. A. Bowling presented the program of the 
Purebred Dairy Cattle Association. 

The following reports were presented and accepted by the Production 
and Extension Sections while in joint session. 

The Report of the Breeds Relations Committee covered the activities of 
the committee in conjunction with the Purebred Dairy Cattle Association 
as related to ‘‘Uniform Rules for Official Testing’’. These rules have been 
revised and reprinted. 
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The Report of the Dairy Cattle Breeding Committee was read and 
accepted. 

The symposium was sponsored by the Dairy Cattle Health Committee. 
The lack of fundamental information and the need for sound experimental 
studies were stressed in order to provide dairymen and research workers 
with adequate information on the prevention and correction of reproductive 
disorders. The need for continued research and educational activities in 
relation to the control and eradication of brucellosis, mastitis, calf losses 
and other diseases was indicated. Cooperation by the various interests is 
needed if rapid strides are to be made in the promotion of herd health. 

The Committee on Resolutions of the Production Section consisted of 
Dwight Espe, R. E. Horwood and C. E. Wyle, chairman. The resolutions 
presented by this committee were read and approved. 

The Nominating Committee of the Production Section consisted of D. M. 
Seath, I. R. Jones and K. L. Turk, chairman. Nominations for secretary 
were presented. L. O. Gilmore was elected. Vice-chairman L. A. Moore 
succeeds as chairman and secretary G. M. Cairns succeeds as vice-chairman. 

The Report of the Dairy Cattle Judging Committee was presented by 
R. E. Johnson. He moved that the Production Section recommend to the 
American Dairy Science Association that the Dairy Cattle Congress at 
Waterloo, Iowa, be designated as the National Intercollegiate Dairy Cattle 
Judging Contest. This would be subject to the approval of the management 
of the show. The motion was duly seconded by D. M. Seath and approved. 

It was voted to reactivate the Forage Committee to work with the related 
societies on problems in this field. 

It also was voted to appoint three men to the Type Classification Com- 
mittee that would work in conjunction with three men appointed from the 
Extension Section. 

A motion made by K. L. Turk and seconded by C. Y. Cannon that the 
Program Committee of the Production Section abide by the rule adopted 
by the section several years ago to the effect that no author’s name will 
appear on more than two papers to be presented at the section meeting was 
passed. 

Respectfully submitted—G. H. Wise, Chairman; L. A. Moore, Vice- 
chairman; G. M. Catrns, Secretary 

Upon motion duly seconded, the report was accepted. 


REPORT OF THE MANUFACTURING SECTION 


The programs of the Manufacturing Section were held in accordance 
with program published in the May issue of the JouRNAL or Dairy ScIENCE. 
Of the 55 papers scheduled, only two papers (M23 and 51) were not pre- 
sented. A symposium, headed by K. G. Weckel, on certain phases of sani- 
tation in the Dairy Industry also was held, with special papers being pre- 
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sented by representatives of industry, government and university research 
groups. 

The business meetings of the section were held in accordance with the 
schedule, with Chairman P. R. Elliker presiding. Standing committee 
reports were received from the following standing committees: (a) Com- 
mittee on Milk and five sub-committees; (b) Committee on Butter; (c) Com- 
mittee on Products Judging; (d) Committee for Standardization of Tests 
for Dairy Alkalis and Methods of Reporting Results. 

In addition to the adoption of reports, the following motions were made 
and passed: 

1. That all standing committees be continued for the coming year. 

2. That committee chairmen be encouraged to prepare their reports in 
suitable form for publication in the JouURNAL or Dairy SCIENCE. 

At the final business meeting the following officers were elected: J. H. 
Hetrick, secretary; D. V. Josephson, the secretary of the past year, suc- 
ceeds to the vice-chairmanship, and the vice-chairman for the past year, 
E. M. Barker, succeeds to the chairmanship for the coming year. 

Respectfully submitted—P. R. Chairman; E. M. Barker, 
Vice-chairman; D. V. JosEPHSON, Secretary 

Upon motion duly seconded, the report was accepted. 


EDITOR’S REPORT 


The twelve issues of volume XXX of the JourNaL or Dairy ScIENCE 
printed during 1947 consisted of 830 pages of original articles, 13 pages of 
Association announcements, 15 pages of program for the annual meetings, 
31 pages of proceedings of the annual meetings, 81 pages of abstracts of 
papers presented at the annual meetings, 39 pages of indices, 50 pages of 
membership list, 192 pages of abstracts and 7 pages of miscellaneous. This 
makes a total of 1,258 pages, exclusive of the advertising sections and blank 
pages. 

The material printed included 93 manuscripts (58 in the production 
field and 35 in the manufacturing field), 103 abstracts of papers presented 
at the Annual Meeting and 475 abstracts of literature appearing in the 
Abstract Section. Of the 125 papers submitted for publication during the 
year, 12 were rejected and 45 were on hand at the end of the year in various 
stages of processing for publication. The volume of material in all categor- 
ies was greater than during the preceding year, indicating that a return to 
prewar volume of published material is only a matter of a relatively short 
time. 

The editor wishes to express his appreciation of the assistance which 
members have given, in many cases anonymously, in the handling of the 
affairs of publication. Particularly to be commended is the thoroughness 
with which the majority of the reviewers have carried out their work in 
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helping to improve the quality of the manuscripts and the cooperative 
spirit in which authors have accepted the suggestions of the reviewers. Mrs. 
Phyllis MeKimpson has been of great assistance to the editor, both editor- 
ially and in the handling of a multitude of details. 

Arrangements for the reorganization of the Abstract Section had been 
virtually completed, to be effective on January 1, 1948, when negotiations 
with British Damry ScreNcE Asstracts for some form of cooperation were re- 
opened at their suggestion. In view of the uncertainties thus introduced, 
the editor deemed it inadvisable to make any changes in organization or to 
attempt to expand coverage until such time as the future policy of the 
Abstract Section was decided by the Journal Management Committee and 
the Board of Directors. A clear-cut decision for either expansion or termi- 
nation is essential. Correspondence concerning relationships with the Milk 
Industry Foundation and the International Association of Ice Cream 
Manufacturers led to a decision to ask members of these organizations to 
meet with the Journal Management Committee for clarification of future 
policies. 

The slowness with which some issues of our publication have appeared 
is regretted. The editorial office has gotten material to the printers on 
schedule and has returned all materials to the printers within the shortest 
possible time, frequently well under the time ordinarily scheduled for 
editorial operations. The hope is expressed that publication will resume 
normal schedule soon. 

Four issues of the News Letter were sent to all members and student 
affiliates during the past year. While numerous favorable remarks have 
been made to the editor about this publication, the lack of response in the 
form of printable news items from the great majority of our members leads 
the editor to recommend the dropping of this project unless the members of 
the Association express a definite desire to the contrary and the heads of 
departments and others in similar positions are willing to assume the re- 
sponsibility of sending in appropriate news items regularly. 

Respectfully submitted—F’.. E. Netson, Editor 

Upon motion duly seconded, the report was approved. 


SECRETARY-TREASURER’S REPORT 


Membership and Circulation. The report of our membership and total 
circulation for the past year and the first half of 1948 excels any previous 
18-month period, the total being 3,675 for 1947. Thus far in 1948 we have a 
circulation of 3,877, which is 200 more than the total for 1947. We are not 
bringing our association to the attention of all the dairymen in this country. 
There are at least 5,000 dairy scientists and commercial dairymen who would 
be members of the Association or subscribers to the JourNaL if they were 
familia: with this opportunity. 
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During the past 2 years the cost of publishing the JourNat has increased 
almost 50 per cent, and the management does not believe it advisable to raise 
dues, subscriptions or advertising rates. We feel quite sure that if the 
members as a whole are interested in bringing the opportunity of member- 
ship and subscriptions to other dairymen who are seeking information, we 
can increase our membreship sufficiently to meet the increased cost. 

The cost in 1948 will exceed our intake, especially when we insert the 
cost of publishing our 10-year index, but in the past we have accumulated 
earnings for the express purpose of taking care of our JOURNAL when the 
pinch came. In one or more years from now, unless printing costs decrease 
or unless our circulation increases, we will be forced to increase our mem- 
bership and subscription rates. 

The following data are a summary of our gain and loss in members for 
the year 1947: 


Membership, December 31, 1946 .......... 1583 
Gain: New members, 1947 139 
Former student affiliates 46 
Total gain 185 
Loss: Members resigned and delinquent, 1947: 
Delinquent 83 
Resigned 16 
Deceased ............ 6 
Net membership gain 80 
Membership total, December 31, 1947 1663 


It is interesting to note where the new members came from last year. 
Eighteen states gained 84 per cent of all the new membership. The follow- 
ing is a list of the new members by states for the year 1947: 


Wisconsin . Missouri Texas 
Mickiga® 6 Dist. of Columbia ....... 4 
Pennsylvania .................. 10 Massachusetts 5 3 
Canada Tennessee ............ 5 3 


The stimulus that our meeting in Georgia has had has already indicated its 
effect on the membership for the first 5 months of 1948. We have had 140 
new members in that length of time and South Carolina leads all states by 
submitting 19 new members. B. E. Goodale and J. P. LaMaster are to be 
congratulated on the splendid team work. Their names are signed on all 
19 membership blanks. They solicited these new members. I am not 
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familiar with the letter of solicitation, but I am sure that they will be glad 
to send you a copy. The people in South Carolina are not any more dairy- 
science minded than they are in other parts of the states, but in South 
Carolina they have two men who have interested more dairymen in the 
Association. 

H. D. Lindquist of Massachusetts also is to be congratulated for the ten 
new members from that state. Georgia also added ten new members. Cali- 
fornia and Florida tied for fourth with eight new members each. The 
following states have three or more new members each: 


Ohio Wisconsin Towa 
Michigan Indiana Maryland 
Kentucky Texas Louisiana 
Rhede Island Oregon Alabama 


One more individual I would like to mention is M. H. Campbell of Rhode 
Island. He submitted four new memberships this year, thus doubling the 
membership in Rhode Island. Before Campbell went to Rhode Island, they 
had only two members. - 

In the first 5 months of the year, 17 states have submitted 100 new 
members out of a total of 140, or 71 per cent. We trust that these 17 states 
will continue their membership drive, and we also trust that the other 32 
states will make an effort to increase their membership and number of sub- 
scribers in their respective states. This is the first year the Association 
has been able to take new members and supply them with back Journals 
after July 1. We are expecting to receive an additional 200 members and 
subseribers before the end of the year. 

Student Branches. At the present time we have 16 student branches 
of the American Dairy Science Association at the following schools: 


University of California University of Missouri 
University of Connecticut Washington State College 
Cornell University Ohio State University 
University of Florida Oregon State College 
University of Georgia Pennsylvania State College 
Iowa State College University of Tennessee 
University of Kentucky Texas Tech College 

University of Massachusetts Virginia Polytechnic Institute 


This year the Executive Committee granted certificates to the following 
schools: Alabama Polytechnic Institute, Michigan State College, and Mon- 
tana State College. 

Back Copies. Last year the income from back copies decreased from 
$2,033 to $1,880. Thus far in 1948 the figures show that our back copy 
sales will continue to decrease. The Association has replenished its stock 
of some of the early journals during the past year by purchasing them from 
members. This amounted to $137.50. Our present inventory shows that 
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we do not have complete volumes of nos. 11, 29 and 30. By reproducing 
six numbers of back copies we would be able to furnish all back numbers. 
We recommend that they should not be reproduced until printing costs 
decrease. Our inventory shows the Association has on hand 31,392 individual 
journals in addition to the 20-year index. 

Advertising. The total income from advertising in 1947 did not in- 
crease over 1946; however, we had 198 pages in 1947 versus 188 in 1946. 
In 1938 our present rates were set, at which time we had a circulation of 
2,200 journals per month. Now we are printing 4,400 journals, or just 
twice as many, and are charging the same rate per page. We recommend 
that we increase our advertising pages by about 25 per cent this year and 
next so that we may bring our income from advertising up to about $10,000 
per year. We are pleased to take this opportunity to again express our 
grateful thanks to the organizations that use our journal as an advertising 
medium. Any courtesies shown our advertisers will be greatly appreciated. 

Financial. The financial picture for 1948 is not encouraging. Our 
estimated expenses, due largely to increased printing costs and increased 
papers published, will amount to about $35,500. Our estimated income 
is only about $30,000. We are facing this year’s financial situation with 
the thought of losing money and drawing on our reserve. In 1947 we had 
an income of $28,221.06. This was an increase of more than $2,000 in excess 
of the previous year. Our expenses for 1947 also excelled any previous year 
by almost $5,000. They amounted to $26,029.36, leaving an operating 
profit of $2,191.70 on December 31, 1947. Our net worth on December 31, 
1947, was $38,085.21. Our investment in government bonds was $36,287.00. 
A complete report of the Certified Public Accountant was sent to each mem- 
ber of the Executive Committee on March 10, 1948. 

The Secretary wishes to take this opportunity to express his gratitude 
and thanks to the officers and members of the organization for the splendid 
cooperation that they have continued to give him. 

Respectfully submitted—R. B. Stroirz, Secretary-Treasurer 

Upon motion duly seconded, the report was approved. 

AUDITING COMMITTEE REPORT 

The president then requested the report of the Auditing Committee, 
which was given by D. V. Josephson. 

April 23, 1948 
To the Directors and Members of the 
American Dairy Science Association 


Gentlemen: 


On April 19, 1948, the Auditing Committee of the American Dairy 
Science Association met with Mr. Walter C. Burnham, a certified public 
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accountant who had examined the financial statement submitted by our 
secretary-treasurer. 

Mr. Burnham reported after a thorough examination of the records, 
bank statement and checking account that all were accurate and in good 
order. 

The Auditing Committee is satisfied that the financial statement for the 
year 1947 is correct and recommends that it be accepted by the Board of 
Directors and the members of the American Dairy Science Association. 

Respectfully submitted—R. A. Larson, W. J. BRAKEL, D. V. JOSEPHSON 

Upon motion duly seconded, the report of the Auditing Committee was 
accepted and ordered filed. 


REPORT OF THE JOURNAL MANAGEMENT COMMITTEE 


In order to make the JouRNAL or Dairy SCIENCE better serve the member- 
ship and still come within the cost permissible without increasing subscrip- 
tion rates, the following recommendations are made: 

1. That the Abstract Section be expanded to more thoroughly cover 

the dairy literature. 

2. In order to economize on the cost, that: The Abstract Section and 
membership list be published in double column and reduced type size. 

3. Due to the apparent lack of interest in furnishing the editor with 
news, that the News Letter be dropped. 

4. That the editor be empowered to subscribe to, or negotiate exchange 
of, the JouRNAL or Dairy Science for foreign dairy journals, the 
value of which is not to exceed $75.00 annually. 

5. That the Journal Management Committee select associate editors on 
a staggered 4-year term basis—two to be chosen each year and no 
one eligible for appointment for two consecutive terms. 

Respectfully submitted—P. R. T. S. Sutton; R. B. 
Ex-officio; F. E. NEuson, Ex-officio; W. E. Petersen, Chairman 
Upon motion duly seconded, the report was approved. 
REPORT OF NATIONAL RESEARCH COUNCIL 

During the past year, Robert F. Griggs, who served so ably as chairman 
of the Division of Biology and Agriculture, retired from that position. 
J. S. Nicholas, Sterling Professor of Biology, Yale University, is the new 
chairman. 

In his opening address before the recent annual meeting of the Division 
of Biology and Agriculture, Dr. Nicholas urged that the member societies be- 
come more militant in pushing activities in their fields. He cited the situa- 
tion with regard to the two and one-half million dollars which has been 
assigned by the Atomic Energy Commission for fellowships in five different 
areas, two of which deal with Biology and Agriculture. There were only 
19 applicants for fellowships in biology and agriculture while there were 91 
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applications for training in the physical sciences. He suggested that this 
imbalance in applications for fellowships may be related to the higher salaries 
now being paid the physical scientists when compared to the biologist. 

Dr. Nicholas also pointed out that the Veterans’ Administration has 
requested the Division to investigate the agricultural training now being 
given under the G. I. Bill and make recommendations to them about it. 

The announced policy of the Division is to put more emphasis on short- 
term projects which will give quick returns; although long-time projects 
seeking basic facts have great value, they do not attract funds as readily as 
do the short-term projects. 

The Division through its Agricultural Board attempts to make essential 
contributions towards the solution of vital problems of agriculture. This 
is done through the activities of selected committees. The problems relating 
to dairying that are being studied at present are the ‘‘Public Health Aspect 
of Brucellosis’’, ‘‘Losses among Calves’’ and the ‘‘ Dangers of Importing the 
Virus of Foot and Mouth Disease in Meat and Other Animal Products’’. 

Already many of the members of the Dairy Science Association are 
acquainted with the objectives and organization of the American Institute 
of Biology, which was formally established on February 20, 1948, with 
twelve societies accepting full membership and one society adhering as an 
affiliate member. The National Research Council sponsored this organization 
of the Institute with the hope that it would function in the public relations 
field, where the Division as it now is organized cannot enter. Naturally, the 
hope is that all societies which now are affiliated with the Division of Biology 
and Agriculture in the National Research Council eventually will join the 
Institute of Biological Sciences to give it strength to fulfill its objectives. 

Respectfully submitted—C. Y. CANNON 

Upon motion duly seconded, the report was approved. 


NECROLOGY COMMITTEE 


K. M. Renner, Professor and Head of the Department of Dairy Manu- 
factures, Texas Technological College, Lubbock, Texas, died September 2, 
1947, following a cerebral hemorrhage. He received his B.S. degree from 
Iowa State College in 1921, and after serving on the Dairy Department 
staff at Kansas State College until 1927, he received his M.S. degree at 
Kansas and joined the staff at Texas Technological College, heading the 
Dairy Manufactures Department there until his death. He was active in 
civic, social, scientific and religious organizations. He is survived by Mrs. 
Renner, one son, two daughters and one brother. 

Alan Leighton was born in Concord, New Hampshire, March 26, 1890, 
and died at Cottage City, Maryland, on February 11, 1948. He graduated 
from the University of New Hampshire and took graduate work at Cornell 
University. He was associated with the Bureau of Dairy Industry, USDA, 
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for 27 years before his retirement in 1947. Prior to his association with the 
Bureau, he was with the Bureau of Mines in Denver and Pittsburgh. He 
was very active in civic affairs, serving as town commissioner and fire 
marshal of Cottage City. He was widely known for his research and 
survey of literature on ice cream. Surviving are Mrs. Leighton, one son, 
and one daughter. 

Ivan McKellip, Professor of Animal Husbandry at Ohio State University 
for 32 years, died after a month-long illness in December, 1947. Prof. Me- 
Kellip was graduated from the University of Nebraska, received his Master’s 
degree from Cornell University and taught at Massachusetts State College 
and later at Purdue University. He was widely known as a judge of dairy 
animals and was most active in 4-H club work. He is survived by Mrs. 
MeKellip, six sisters, and five brothers. 

George Girrbach, Sault Ste. Marie, Michigan, was born in Minnesota in 
1890. He died May 24, 1948, following an auto accident while en route 
home from attending a special session of the Michigan Senate, of which he 
was a member. Mr. Girrbach was graduated from the University of Min- 
nesota and received his Master’s degree from Michigan State College in 
1927. He served as Dairy Extension Specialist at Michigan State College 
from 1924 to 1930, after which he was owner and manager of the Soo 
Creamery, Sault Ste. Marie, Michigan. He is survived by his wife, Mrs. 
Ethel Girrbach. 

Helmar Rabild was born in Denmark on August 10, 1876, and was 
naturalized in 1905. He graduated from Denmark Agricultural College, 
was an instructor at Michigan Agricultural College from 1902 to 1906, and 
was associated with the Chesterfield Creamery in Michigan from 1902 to 
1903. He was Deputy Dairy and Food Commissioner in Michigan from 
1905 to 1907 and in charge of dairy extension at the Dairy Division of the 
USDA, Washington. He organized the first cow-testing association in the 
United States. At the time of his death, on January 1, 1948, he was presi- 
dent and manager of the Titusville Dairy Products Company, Titusville, 
Pennsylvania. He is survived by Mrs. Rabild. 

Weston A. Price of Santa Moniea, California, died on January 23, 1948. 
Information concerning his death was received too late for publication. 

Respectfully submitted—H. P. Davis; E. O. Herrem; G. M. Trout 

Upon motion duly seconded, the report was accepted. 


RESOLUTIONS COMMITTEE 


Wuereas: The University of Georgia through its administrative staffs 
and faculty has made available to the American Dairy Science Association 
in this its 43rd Annual Meeting all needed physical facilities for the meeting, 
and 

WueErEAS: Every possible personal courtesy has been given to members 
of the Association for their enjoyment and entertainment, 
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Therefore, be it Resolved: That the American Dairy Science Association 
take this opportunity officially to extend its thanks and appreciation and 
hereby request the President of this Association to convey by letter this 
appreciation to President H. W. Caldwell and to Dean Paul W. Chapman 
and Prof. H. B. Henderson. 

Wuereas: The Borden Company has again offered its awards for out- 
standing research in dairy manufacturing and production, 

Therefore, be it Resolved: That the American Dairy Science Association 
express to the Borden Company its sincere appreciation of this evidence of 
its continued interest in dairy research. 

Wuereas: The American Feed Manufacturers Association has seen fit 
to offer an award for outstanding research in the field of dairy cattle 
nutrition, 

Therefore, be it Resolved: That the American Dairy Science Association 
express to the American Feed Manufacturers Association .its sincere ap- 
preciation for their interest in and encouragement of research in dairy 
cattle nutrition. 

Wuereas: The Purebred Dairy Cattle Association has continued in its 
cooperation with the American Dairy Science Association in establishing 
uniform rules for the testing of dairy cattle, for the regulation of artificial 
breeding and other matters promoting uniformity and, 

Wuereas: The Purebred Dairy Cattle Association has established a 
Dairy Cattle Breeding Research Foundation for the purpose of encouraging 
and supporting research in this field, in cooperation with the various 
experiment stations, 

Therefore, be it Resolved: That the American Dairy Science Association 
commend the Purebred Dairy Cattle Association for its efforts. 

Wuereas: Brucellosis is a serious disease of growing magnitude and 
concern to rural people, packing-house workers and veterinarians, and 

WuereAs: This disease affects cattle, swine and goats and causes great 
financial losses to the dairy and livestock industries, 

Therefore, be it Resolved: That the American Dairy Science Association 
urges intensified brucellosis eradication activity throughout the country 
(at this time, particularly among cattle) with the eventual goal being 
brucellosis-free herds, counties and states. 

Be it further Resolved: That all known and effective methods of control 
and eradication shall be used as individual state disease situations demand, 
and that additional research to find still better methods of control be 
further stimulated and encouraged to achieve the above objectives. 

Be it further Resolved: That the Committee of the National Research 
Council under the chairmanship of W. W. Spink, appointed to investigate 
and study the relationships between brucellosis in humans and farm animals, 
be given the Association’s encouragement and that the National Research 
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Council be urged to give the necessary aid and support for its continuance. 
A copy of this resolution shall be sent io the chairman of the Division of 
Biology and Agriculture of the National Research Council. 

Respectfully submitted—S. L. Tucky; W. A. Kina; E. L. Fours 

Upon motion duly seconded, the report was adopted. 


REGISTRATICN COMMITTEE 


H. B. Henderson, University of Georgia, made the following report for 
the Registration Committee. Upon motion duly seconded it was accepted. 


Alabama 9 Minnesota 16 
Arizona 2 Mississippi 4 
Arkansas 2 Missouri 11 
California 4 Montana 1 
Connecticut 7 Nebraska 6 
Delaware 1 New Hampshire f 
Florida 12 New Jersey 11 
Georgia 40 New Mexico 1 
Tilinois 45 New York 40 
Indiana 7 North Carolina 18 
Iowa 16 North Dakota i 
Kansas 7 Ohio 38 
Kentucky 41 Oklahoma 5 
Louisiana 7 Oregon 4 
Maine 1 Pennsylvania 14 
Maryland 17 Rhode Island 4 
Massachusetts 5 South Carolina 8 
Michigan 15 


Tennessee 14 
Texas 6 
Utah 1 
Vermont 8 
Virginia 8 
Washington 4 
West Virginia 5 
Wisconsin 37 
Washington, D. C. 18 
Canada 5 
Total members 530 
Non-members 70 
Total 600 


Women and children 356 


Total attendance 956 


Fordyce Ely moved and W. E. Peterson seconded that all action of the 
Executive Committee during the past year be approved. 


MEETING OF THE EXECUTIVE COMMITTEE 
AMERICAN DAIRY SCIENCE ASSOCIATION 


R. B. Stoutz, Secretary-Treasurer 


The Executive Committee transacted the following business: 
Approved the Minutes of the past Annual Meeting. 


Approved the Editor’s Report. 
Approved the Secretary-Treasurer’s Report. 
Approved the report of the Auditing Committee. 


Approved the budget for 1948 amounting to $35,500. 


Received the report of the representative of the National Research 


Council. 


Re-employed the Editor and Secretary for the ensuing year. 
Voted unanimously to make A. A. Borland an Honorary Member. 
Elected G. H. Wise as a member of the Journal Management Committee 


to serve for the ensuing three years. 
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Voted to not affiliate with the International Dairy Federation. 

Adopted the Journal Management Committee report. 

Approved the Resolutions Committee report. 

Voted to make Robert S. Breed a life member of the Association. 

Approved the motion that the budget include the cost of travel by first 
class in a public conveyance for each member of the Executive Committee 
not now provided for to attend the annual meeting. 

Accepted the proposal by W. E. Petersen that the Association meeting 
be held at the University of Minnesota on June 20 to 22, 1949. 

The Nominating Committee, consisting of G. H. Wilster, F. J. Doan and 
G. C. North, nominated the following officers in April: Vice-president, 
W. V. Price of Wisconsin, and G. M. Trout of Michigan; directors, E. E. 
Heizer, Wisconsin; H. B. Henderson of Georgia; P. R. Elliker of Oregon; 
and C. A. Iverson of Iowa. 

The results of the election were announced on June 1 as follows: G. M. 
Trout, vice-president ; H. B. Henderson and P. R. Elliker, directors. 


THE AMERICAN DAIRY SCIENCE ASSOCIATION AWARDS 
Athens, Georgia, June 16, 1948 


H. B. Henderson, of the University of Georgia, acted as toastmaster at 
the barbecue and presented President P. H. Tracy, who installed the officers- 
elect as follows: W. E. Petersen, of Minnesota, was installed as President ; 
G. M. Trout, of Michigan, as Vice-president ; H. B. Henderson, of Georgia, 
and P. R. Elliker, of Oregon, as Directors. 

Mr. Petersen, you are about to take over the responsibilities of President 
of the American Dairy Science Association. As President it will be your 
duty to be chairman of the Executive Board and submit to the Board for 
approval the nominations of members to fill vacancies that may occur among 
the elected officers of the Association. As President you shall appoint, 
without the approval of the Executive Board, the standing non-elective 
committees of the Association. With these obligations, privileges and 
responsibilities I now charge you with the honor of being President of the 
American Dairy Science Association with all the privileges, responsibilities 
and obligations pertaining thereto. 

Mr. Trout, you are about to take over the responsibilities of Vice-presi- 
dent of the American Dairy Science Association. As Vice-president, it will 
be your duty to preside over the Executive Board in the absence of the 
President and assume other duties of the Executive Board. At the ex- 
piration of President Petersen’s term, you will automatically become 
President of this Association. I now charge you with these duties. 

Mr. Elliker and Mr. Henderson, you were elected to the Executive Board 
of the American Dairy Science Association. It is the duty of the Board 
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members to pass on all applications for the establishment of divisions, sec- 
tions and student branches of the Association. You will have full control 
of the budget and general business of the Association and have title to all 
property and funds of the Association. You will be members of a Board 
that has all the rights and power vested in the by-laws of the Association. 
With these privileges, responsibilities and obligations you are now con- 
sidered as members of the Executive Board of the American Dairy Science 
Association to serve a term of three years. 


PRESENTATION OF ASSOCIATION AWARD 


The toastmaster then introduced A. C. Ragsdale, chairman of the Associa- 
tion Honors Committee, who made the following citation: 

Andrew Allen Borland was born at Sandy Lake, Pennsylvania, married 
Jesse E. Canon, and has two children, Gerald Canon and Margaret Eleanor. 
He taught in the public schools, Mercer County, Pennsylvania from 1898 to 
1905, graduated from Pennsylvania State College in 1909, and received 
the Master’s degree from the University of Wisconsin in 1910. 

Mr. Borland served as assistant in Dairy Husbandry research, Penn- 
sylvania State College from 1910 to 1911; as professor and head of the 
Animal and Dairy Husbandry Department, University of Vermont, from 
1911 to 1915; as professor in charge of Dairy Husbandry extension, Penn- 
sylvania State College, from 1915 to 1919; and as professor and head of the 
Dairy Husbandry Department, Pennsylvania State College, since 1919, from 
which position he retires June 30, 1948. 

He served as a member of the Board of Education, Burlington, Vermont, 
from 1913 to 1915; and has been a member of the Board of Civie Planning, 
State College, Pennsylvania, since 1930; a trustee of the Westminster 
Foundation, State College, Pennsylvania, since 1939; vice-president of the 
Westminster Foundation, State College, Pennsylvania, since 1941; served 
as president of the Pennsylvania Dairymen’s Association, 1925 to 1927; 
and as president of the College Feed Conference Board in 1931. 

Mr. Borland served as Vice-president of the American Dairy Science 
Association, from 1920 to 1922; president of the American Dairy Science 
Association from 1922 to 1924; president of the Eastern Division of the 
American Dairy Science Association in 1925; a member of the Journal 
Management Committee, from 1932 to 1944; chairman of the Journal Man- 
agement Committee from 1943 to 1944; contributing editor, Pennsylvania 
Farmer, since 1923; United States and Pennsylvania delegate to the 8th 
World’s Dairy Congress, London, Reading, Edinburgh, Glasgow, 1928; 
and as U. S. judge, 4-H International Dairy Cattle Judging Contest, Kent, 
England, 1928. 

He has been an elder in the Presbyterian Church for many years and 
active in church affairs. He is a member of the Masons, Phi Kappa Phi, 
Gamma Sigma Delta, Delta Sigma Rho, Alpha Zeta, and Delta Theta Sigma. 
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To select his most important contribution is a difficult task. In the field 
of research, he has given generously of his time as an advisor to his col- 
leagues. We make special reference only to his leadership in the research 
project on ‘‘Input and Output Relationships in Milk Production’’ which 
he conducted in cooperation with the United States Department of Agri- 
culture. He will be best remembered as an outstanding teacher and able 
administrator. As a teacher, he has been deeply interested in character 
building. His interest in people and their love for him has been evidenced 
in his extension activities, the deep affection of his students and his participa- 
tion in church and ecivie affairs. The dairy industry owes him much for 
his outstanding leadership throughout the years. 

It is with great pleasure and appreciation for his life of service that we 
present to Andrew Allen Borland this Certificate of Honorary Membership 
in the American Dairy Science Association. 


PRESENTATION OF BORDEN AWARDS 


B. E. Horrall, chairman of the Borden Award Committee for Manu- 
facturing, was then introduced and made the following statements: 

The recipient of the Borden Award in Dairy Manufactures for this year 
is one of the leading dairy scientists and has made many outstanding con- 
tributions in the field of Microbiology and Chemistry of dairy products. 
Most of his research has been in the fields of butter and cheese. He has 
made extensive studies on the surface taint of butter and isolated many or- 
ganisms that cause the many off flavors in butter. He has made timely 
studies on surface bleach in butter, the cause of wood taint in storage butter 
and treatment of butter boxes for its prevention. His work on mold and 
yeast problems in butter has gained wide recognition. In his cheese research 
he has published many papers, some of which are studies on starter problems, 
effect of copper on lipase activity, development of rancid and unclean flavors, 
use of clarified milk in cheddar cheese manufacture, and development of 
lipolytic flavor defects in cheddar cheese. He developed the ‘‘Pink Test”’ 
for determining setting-time in cheddar cheese-making. These and many 
other of his research studies have definitely given the candidate an enviable 
record among the outstanding dairy scientists of the world. 

He received his Bachelor’s degree from Ontario Agricultural College 
and his Master’s and Doctor’s degrees from Massachusetts Agricultural 
College in 1913, 1919 and 1922, respectively. Besides these degrees, in which 
he majored in Bacteriology and minored in Chemistry, he spent some time in 
the U. S. Army Medical Corps, six months of which were spent at Yale 
taking Medical Bacteriology, after which he was posted at Army Base 
Hospitals at Houston, Texas, New Haven, Conn., and Chicago, Ill. During 
his stay at Massachusetts Agricultural College he also did much research 
work on black smut in canned lobsters. 
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It was the unanimous decision of the Borden Award Committee for 
Dairy Manufacturing that Dr. E. G. Hood be selected as the — for 
the Borden Award this year. 

In the fall of 1923 Dr. Hood was appointed Chief of the Division of 
Dairy Research under the Dairy and Cold Storage Branch of the Dominion 
Department of Agriculture at Ottawa. He has been in charge of Dairy 
Research work since that time. 

Since joining the Dominion Department of Agriculture, most of Dr. 
Hood’s work has been directed towards the study of major problems con- 
fronting the dairy industry in Canada. Dr. Hood has become well known 
in dairy circles in Canada and the United States, not only for his research 
but also through his attendance at dairy conventions and his connection with 
the American Dairy Science Association, of which he served as director for 
several years. 

Mr. Wentworth, it gives me great pleasure to present to you Dr. Egerton 
Gibson Hood as recipient for the 1948 Borden Award in Dairy Manu- 
facturing. 

Mr. Wentworth then presented to Dr. Hood a gold medal and a check 
for $1,000. 


BORDEN AWARD IN DAIRY PRODUCTION 


C. W. Turner, chairman of the Borden Award Committee for Produc- 
tion, then was introduced and made the following statement : 

The recipient of the 1948 Borden Award in Production chosen by your 
committee has completed 40 years of intensely productive research at the 
University of Illinois. He is a native of that state, having been born at 
Crete, Illinois, in 1881. He was graduated with a B.S. degree from the 
University of Illinois in 1908 and received his Ph.D. degree from the 
University of Chicago in 1915. 

His doctor’s thesis, entitled ‘‘A Contribution to the Physiology of 
Lactation,’’ published in 1915, not only set the pace for the high standards 
of excellence which he has maintained over the years in his publications but 
indicated the field of scientific interest which he has steadfastly pursued. 
He has been the modest leader in the United States of the scientific approach 
to the problems of milk secretion. He was one of the first to apply physio- 
logical methods to the problem of the ‘‘let down’’ of milk. His study of the 
quantity of milk present in the udder of the cow at milking time followed. 
Other early classic studies included the ‘‘relation between percentage fat 
content and yield of milk,’’ ‘‘feed cost of milk production as affected by the 
percentage fat content of the milk,’’ and ‘‘relative rates of secretion of 
various milk constituents. ’’ 

These investigations culminated in the report on the ‘‘energy basis for 
measuring milk yields in dairy cows.’’ The formula proposed for the 
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equalization of milk yield upon the basis of the energy content of the milk 
has gained universal acceptance throughout the world. Fat-corrected milk 
(FCM) is standard practice in dairy cattle nutrition work as well as in 
milk secretion studies. 

To the problem of the factors influencing the lactation curve of dairy 
cattle was applied not only a keen understanding of la¢tational physiology, 
but also mathematical and inventive genius as well. Slide rules and intri- 
cate mechanical equipment were designed to assist in the enormous task of 
fitting equations to the individual cow’s lactation curve included in the ex- 
tensive studies conducted over a period of years. Not only did his work 
point to the importance of persistency in the lactational performance of 
dairy cattle but the extent of the influence of pregnancy upon milk yield 
was accurately determined. 

Measures of the efficiency of dairy cattle and the relation of body weight 
thereto next engaged the attention of this investigator. More recently the 
problem of the energy-size basis of measuring milk yield has been explored. 
Some 46 technical papers and bulletins have come from his pen. However, 
a mere enumeration of numbers of publications cannot indicate the numer- 
ous contributions of a truly fundamental character. One fellow investigator 
has said that ‘‘his work on the energy aspects of milk constituents is known 
around the world and quoted in writings in other lands perhaps more widely 
than that of any other American worker in dairy science.”’ 

One phase of his character less easy to evaluate has been his influence 
upon younger investigators in exemplifying the proper attitude, spirit and 
methods of the research worker. It has been said of him that ‘‘he has been 
cautious, skeptical in the best scientific sense of the word, always eager to 
get the actual evidence concerning any point under discussion, industrious, 
full of eager scientific curiosity, patient and gentle but firm in discussions 
and controversies with younger men. Many a younger worker has gone 
away from scientific meetings which he attended, having his thoughts 
clarified, any feeling of personality in the controversy removed, and with 
renewed eagerness to do some really sound work in advancing still farther 
the frontiers of knowledge in dairy science.’’ 

On behalf of the committee on the Borden Award in Dairy Production, 
it is a very great personal pleasure and an honor to present Dr. W. L. 
Gaines, Professor and Chief in Milk Production of the Illinois College of 
Agriculture, to receive the Award. 

Mr. Wentworth then presented Dr. Gaines a gold medal and a check for 
$1,000. 

R. B. Becker, acting chairman of the Award Committee for the American 
Feed Manufacturers’ Association, then was introduced and made the follow- 
ing statement : 

Early in the year, the American Feed Manufacturers’ Association de- 
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sired to encourage and recognize superior original research in dairy cattle 
nutrition and asked the American Dairy Science Association to establish 
rules, evaluate published work, and designate the outstanding contributions. 
Publications during 1946 and 1947 were eligible for the 1948 award. Four 
points were considered in evaluating the work, namely: original research, 
proper presentation, value in dairy cattle nutrition, and the possibility of 
practical use to the dairy cattle industry. 

Nominations by many workers pointed out several leading investigations. 
The award committee also searched recent technical journals, proceedings, 
and research publications for other meritorious contributions. The selection 
of a series of seven publications was unanimous, based on outstanding in- 
vestigations conducted at two experiment stations under the leadership of 
one worker. This original work scored highest. The award is for contribu- 
tions on effect of prepartum diet of the cow on vitamin A and tocopherol 
contents of colostrum and early milk, upon vitamin storage in the newborn 
ealf, and upon the physiology of gastric digestion in the young calf. The 
investigations were begun at Kansas State College and completed at Iowa 
State College. The man who led these investigations and receives the award 
is Dr. George H. Wise. 

P. R. Record, vice-chairman of the Nutritional Council of the American 
Feed Manufacturers’ Association, then presented Dr. Wise with a check for 


$1,000. 
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ABSTRACTS OF LITERATURE 


BOOK REVIEW 


279. Dairy bacteriology. B. W. Hammer. 3rd edn. 593 pp. $6.00. 
John Wiley and Sons, Inc. 1948. 


This new edition of the standard American book in this field reflects 
the increased amount of available material by including 111 pages more 
than found in the preceding edition, and by including material from a 
large number of recent publications. The chapter on ‘‘Tests for the Gen- 
eral Quality of Raw Milk’’ has been moved almost to the front of the 
book, the chapter on milk-born diseases has been made considerably more 
concise and a chapter on ‘‘Bacteriology of Dairy-Plant Water Supplies”’ 
has been added, to mention only a few of the major changes. An increased 
number of illustrations and a greater tendency to point out the practical 
applications of the various test and control procedures help to make the 
book of greater value to both student and processor. The book is well- 
indexed and is printed and bound very satisfactorily. This new edition 
should be in the hands of all who are concerned with the technical aspects 
of the handling of dairy products, and many others could profit very con- 
siderably by greater familiarity with the material presented. 

F. E. Nelson 


BACTERIOLOGY 


280. A comparative study of commonly used staining procedures for the 
direct microscopic examination of milk. B.S. Levine anp L. A. 
Buack, U.S. Public Health Service, Cincinnati, Ohio. J. Milk and 
Food Technol., 11, 3: 139-148. May-June, 1948. 


An aqueous methylene blue dye is readily incorporated in the milk 
proteins and may cause frequent overstaining. Strong contrasts are at- 
tained at the expense of delicate color shades, resulting in the loss of visi- 
bility of bacteria whose affinity for the dyes is comparable to the milk pro- 
teins forming the background of the smear. Sulfuric acid causes a distor- 
tion of the cells. Hydrochloric acid appears to cause a denaturation of the 
milk proteins, resulting in loss of adhesive properties. All the acids 
studied, including acetic, cause a light background of the stained smear, 
thus making lightly stained bacteria imperceptible to the eye. Methylene 
blue and basic fuchsin solutions require a high acidification, resulting in 
many disadvantages, while the red background is fatiguing to the eye. 
On the basis of these studies the-authors believe that procedures for stain- 
ing milk smears can be improved. H. H. Weiser 

A109 


x 


A110 ABSTRACTS OF LITERATURE 


281. Common micro-organisms in defective milk products and their 
control. R. V. Hussone anp W. O. NELson. Can. Dairy Ice Cream 

J., 26,10: 28-30. Oct., 1947. 
The article gives the methods of staining, the types of bacteria found in 


dairy products and the microscopic appearance of these micro-organisms. 
H. Pyenson 


282. Recent developments in milk quality control. A. R. M. MAacLEan. 
Can. Dairy Ice Cream J., 27, 5: 31. May, 1948. 


The most reliable test for the pasteurizability of milk is that of labora- 
tory pasteurization. A plate count of 50,000 colonies per ce. is regarded 
as plant pasteurizable. For practical control, the plate count should be 


regarded as an index rather than a standard for the quality of pasteurized 


products. H. Pyenson 


283. Microlysine-tear gas preserves milk. N. E. Gippons AND HELEN J. 
Brown. Can. Dairy Ice Cream J., 27, 5: 36-37. May, 1948. 


Microlysine is a pure form of trichloronitro-methane for use in food 
products. It is better known as chloropicrin, one of the tear gases. Micro- 
lysine was used during the war in France to preserve milk. At all con- 
centrations used, the numbers of viable organisms were greatly reduced. 
The reduction was roughly proportional to the concentration of microly- 
sine, and the organisms growing at 98° F. were affected more than those 
growing at 70° F. No information is available about its effect on patho- 
gens. Its use in milk is prohibited in Canada. H. Pyenson 


284. Possible uses of ultraviolet radiation in the dairy industry. E. I. 
Morwick. Can. Dairy Ice Cream J., 27, 3: 34-36. March, 1948. 


A new and practical method of controlling mold, bacteria and other 
micro-organisms is through the use of selected ultraviolet radiation. In 
the dairy industry sterilamps can be used in the cow barn to reduce the 
number of bacteria in the air and thus reduce the number of bacteria in 
the milk. Other uses are for the milk room, milk cans, and in the distribu- 


tors plants over the bottle filler, conveyors and in those cases where milk 


is exposed to the air. H. Pyenson 


BUTTER 


285. Studies on the Fritz butter machine. J. A. PEARcE. Can. Dairy Ice 
Cream J., 27,4: 48-49. April, 1948. 


Factors with no effect on production are: (a) the use of pasteurized or 
unpasteurized cream; (b) the use of a summer and winter cream; (c) the 
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use of cream with various acidities; (d) decreasing the number of paddles 
in the churning chamber; (e) allowing the butter granules longer passage 
in the butter press; (f) 16 alterations in the kneading chamber; and (g) 
width of the openings in the variables gates. Factors affecting butterfat 
loss were anti-clockwise rotation of the paddles and low paddle speed. 
Factors affecting production were increased fat content, cream tempera- 
ture, the position of the valve in the constant level tank, rotation of the 
paddles, speed of the paddle, and jacket temperature. Factors affecting 
moisture content are cream temperature, the position of the valve opening, 
rotation of the paddles, jacket temperature, the temperature of the butter 
granules, and the auger speed. The Fritz butter contained more air than 
the sample of churn butter. H. Pyenson 


286. Report on the preparation of butter samples. H. J. Meuron, Food 
and Drug Administration, San Francisco, Calif. J. Assoc. Offic. 
Agr. Chemists, 31, 2: 318-327. 1948. 


Collaborative results of a study of methods for the preparation of 
butter samples for analysis are presented. The following method was 
adopted as official: Soften the sample by warming to 39° C., shaking 
intermittently to reincorporate any separated fat. When optimum fluidity 
is attained, shake vigorously at frequent intervals until the sample cools 
to a homogeneous semi-liquidof the consistency of thick cream. Optimum 
fluidity is described as that point where the emulsion is still substantially 
intact but the mixture moves freely on shaking. Weigh portion for anal- 
ysis promptly. F. J. Babel 


287. Fat losses in creamery operation. C. G. OBE. Can. Dairy Ice 
Cream J., 27, 2: 27-28. Feb., 1948. 


Since the butter industry is working on a small margin of profit, the 
losses must be kept down to a minimum. It is important to prevent and 
minimize losses in composition; errors in weighing and testing cream; 
losses in cans and weigh cans; cream used for samples; improper rinsing 
and draining of vats, pumps, and pipes; spills from cans, vats and churns; 
and losses with some mechanical printers. H. Pyenson 


CHEESE 


288. Pasteurization of milk for cheesemaking. R. W. Brown. Can. 
Dairy Ice Cream J., 26,10: 26-27. Oct., 1947. 
The quality of the cheese as indicated by the scores for flavor is defi- 


nitely in favor of the pasteurized milk cheese. There were 888 flavor 
scorings with 344 comparisons made on 296 samples of cheese, half of 
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which were made from raw milk and half from pasteurized milk. On the 
basis of these comparisons, the cheese made from pasteurized milk showed 
an average betterment in the flavor score of 1.198 points, or a value that 
frequently meant the difference between first and second grade cheese. 

H. Pyenson 


289. How to increase yield in cheesemaking. E.C. Damrow. Can. Dairy 
Ice Cream J., 27,2:50. Feb., 1948. é 
To inerease yield in cheesemaking refuse off-flavor milk at the intake, 
eut curd slightly on the soft side, use a metal plate to shove off curd stick- 
ing on the sides of the vat and use mechanical agitating instead of rake 
stirring. Mechanical agitation will increase yield about 25 lb. of cheese per 
10,000 lb. of milk over rake stirring. H. Pyenson 


290. Correcting defects in Canadian cheese. J. M. Bain. Can. Dairy Ice 
Cream J., 27,5: 58. May, 1948. 


The main defects encountered in Canadian cheese are fruity, not clean, 
openness, rancid and extraneous matter. To overcome these defects cheese 
factories need better light, ventilation, sanitary equipment and closed-off 
boiler rooms. H. Pyenson 


291. Studies on openness in Cheddar cheese. E. G. Hoop anp C. A. 
Gipson. Can. Dairy Ice Cream J., 27, 3: 31-33. March, 1948. 


When 1 hr. or longer was allowed between milling and salting, 100% 
of the experimental cheese were graded as close. When less time was al- 
lowed between milling and salting, 89.5% of the cheese were faulted to 
some degree for openness. H. Pyenson 


292. Improving starters to make uniform cheese. E. C. DAmRow. Can. 
Dairy Ice Cream J., 26, 10: 58. Oct., 1947. 


For a good starter and uniform cheese, the following simple rules 
should be followed: (a) clean and sterilize starter equipment thoroughly 
with clean water in a clean wash sink; (b) use this equipment, thermome- 
ters, pails and containers for starter handling only; (c) eliminate off-odors 
from floors or sewer odors in plant; (d) do not let your breath come in 


contact with the starter or mother starter; and (e) get a fresh starter 


weekly from a reliable source. H. Pyenson 


293. Extraneous matter in Canadian Cheddar cheese. R. THIBODEAU. 
Can. Dairy Ice Cream J., 26, 10: 31-33. Oct., 1947. 

A new modification of the citrate method of detecting extraneous mat- 

ter in cheese has been developed using a smaller sample of the size pro- 
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duced by a trier and may be designated as a ‘‘micro-test.’’ The filter 
area also has been reduced in proportion to the reduction in size of the 
sample. Since the method is quick, it can be used for a wide-spread edu- 
cational program to control extraneous matter, or for a system of grading 
cheese according to the amount of foreign matter it contains, just as butter 
is graded according to the amount of salt it contains. H. Pyenson 


294. Control of extraneous matter in Cheddar cheese. J. P. Juuign, R. 
Dumais, AND R. TuHIBpopEAv. Can. Dairy Ice Cream J., 26, 10: 34- 
36. Oct., 1947. 


When the ‘‘micro-test’’ for sediment is used, it is possible to exercise 
control over extraneous matter in cheese on a large scale. A new method 
of preservation of cheese samples is described. It consists of keeping the 
samples in a sealed jar containing chloroform vapors. Chloroform proved 
to be an ideal preservative for this type of work, the samples remaining 
completely soluble and showing no signs of mold during long periods of 
time. H. Pyenson 


295. Dichlorethyl ether in the control of cheese mites. W.S. McLEop 
AND R. W. Brown. Can. Dairy Ice Cream J., 27, 3: 80. March, 
1948. 


All cheese was removed from the room and dichlorethyl ether was ap- 
plied at the rate of 1 ib. per 1000 cubic ft. The room was then closed and 
locked. On the following day the cheeses were washed and returned to 
the curing-room. It is advised that a respirator be worn while perform- 
ing the fumigation. All mites were killed by a single application of di- 
chlorethyl ether, and no reinfestation occurred during a period of 8 
months. H. Pyenson 


296. Retention of certain minerals and water-soluble vitamins in cheese- 
making. 0. R. Irvine, L. R. Bryant, W. H. Sprovurg, E. V. 
Evans, H. S. Jackson, A. Cook, AnD W. M. JOHNSTONE. Can. 
Dairy Ice Cream J., 26,9: 35-40. Sept., 1947. 


A study is reported of the extent to which the water-soluble vitamins, 
riboflavin and thiamine, and the minerals caleium and phosphorus are re- 
tained in cheesemaking. Of the original calcium present in the milk, about 
61% was retained in raw-milk Cheddar cheese. Of the original phos- 
phorus, about 53% was accounted for in the cheese. These values did not 
vary with season. About 23% of the riboflavin originally present in the 
milk was retained in the cheese. The results with pasteurized milk 
(‘‘holder’’ and HTST methods) indicate that the heat treatment did not 
noticeably affect the retention of calcium. Cheese made from pasteurized 
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milk tended to retain slightly more of the phosphorus than did cheese 
made from raw milk. Pasteurization had no significant effect upon the 
retention of riboflavin when compared with the raw control. 

The calcium, phosphorus and riboflavin contents of a limited number 
of batches of cream, cottage, brick and blue cheese were reported. Cream 
cheese contained 84.4 mg.% calcium, 86 mg.% phosphorus, and 280 mg. per 
100 g. of riboflavin. Cottage cheese contained 85 mg.% calcium, 146 mg.% 
phosphorus and 288 mg. per 100 g. of riboflavin. In brick cheese, of the 
original nutrients present in the milk, 57.7% of the calcium, 58.7% of the 
phosphorus and 27.4% of the riboflavin were retained in the cheese. In 
blue cheese, the corresponding values for retention were: calcium 46.2%, 
phosphorus 43.3% and riboflavin 30.1%. 

Cheddar cheese showed little or no loss of thiamine by either the holder 
or the ‘‘High-Short’’ process. The process of cheese manufacture caused 
no actual destruction of thiamine. H. Pyenson 


297. Report on sampling, fat and moisture in cheese. WiLL1AM Horwitz 
AND Lita KNUDSEN, Food and Drug Administration, Minneapolis, 
Minn. J. Assoe. Offic. Agr. Chemists, 31, 2: 300-306. 1948. 


A collaborative study was made of two methods for determining the 
moisture and fat contents of process American, rindless Cheddar and daisy 
Cheddar cheese. Moisture was determined by the official method and the 
force draft oven method, and the fat was determined by direct weighing of 
sample into a Mojonnier tube and by the official method. The average 
standard deviation of the official method for moisture determination was 
0.23 and for the forced draft oven method 0.22. The average standard 
deviation for the Mojonnier tube method of determining fat was 0.44 and 
for the official method 0.48. Variation between samples of the same cheese 
at one laboratory was negligible, compared to the variation from one labora- 
tory to another. The results indicated that the sample of shredded cheese 
sent to the collaborators was homogeneous and the differences obtained 


were not due to a difference between the samples sent to them. 
F. J. Babel 


298. Research problems in relation to Cheddar cheese quality. E. G. 
Hoop. Can. Dairy Ice Cream J., 27, 4: 42. April, 1948. 


The research projects under study are: (a) cause and control of such 
flavor defects as rancid, unclean and fruity ; (b) mechanical openness; (c) 
control of extraneous matter in cheddar cheese; (d) clarification of milk 
in relation to quality; (e) starter problems; (f) bacteriophage in relation 
to cheesemaking ; and (g) factors involved in the manufacture and storage 
of high quality cheese. H. Pyenson 
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299. Report on the phosphatase test in pasteurization of dairy products. 
GrorGE P. SANDERS, Bureau of Dairy Industry, Washington, D. C. 
J. Assoc. Office. Agr. Chemists, 31, 2: 306-318. 1948. 


Results indicated that the modified Kay-Graham procedure could not 
be adapted satisfactorily as an index of pasteurization in testing cheese. 
A description is given of the laboratory method of Sanders and Sager for 
testing various dairy products to determine the adequacy of pasteurization. 
The method includes modifications needed to produce uniformly quantita- 
tive results under fixed conditions in applying the test to various common 
varieties of cheese, fluid milk, cream, ice cream mix, sherbet mix, chocolate 
drink, butter, sweet buttermilk, cultured buttermilk, fermented milk drinks, 
goats’ milk and cheese whey. 

Phosphatase activity caused by microorganisms was not encountered in 
any fresh or reasonably fresh products. It was encountered in some sam- 
ples of old butter, old cream, surfaces of soft and semi-soft ripened 
cheeses and in several specific cultures of microorganisms. 

The substrate p-nitrophenyl phosphate decomposed relatively rapidly 
under the influence of heat when the controls and tests were heated after 
incubation. Even less precision was obtained with phenolphthalein phos- 
phate than p-nitrophenyl phosphate. 

The Sanders-Sager method was recommended by the Associate Referee 
as the official method for testing fluid milk and cream, cheddar type cheese 
and soft unripened cheeses for the index of adequacy of pasteurization. 
Also, he recommended that this method be made tentative for other types 
of cheese, ice cream mix, sherbet mix, chocolate drink, butter, sweet but- 
termilk, cultured buttermilk, fermented milk drinks, goats’ milk, cheese 
whey and concentrated milk products. It was recommended that the pres- 
ent phosphatase test for pasteurization be dropped. F. J. Babel 


300. Combination of formaldehyde with casein. A. P. Swain, Eusir L. 
Koxes, N. J. Hipp, J. L. Woop, anp R. W. Jackson, Eastern 
Regional Res. Lab., U. 8S. Dept. of Agr., Philadelphia 18, Pa. Ind. 
Eng. Chem., 40, 3: 465-469. March, 1948. 


Graphs are presented to show the effects of concentration of formalde- 
hyde, pH, time, and temperature on the amount of recoverable formalde- 
hyde remaining in combination with casein after exhaustive washing of 
the reaction product with distilled water. The results are compared with 
related data of other investigators and are discussed in terms of possible 
reactions of various structural units in the protein. The analytical pro- 
cedures employed for distillation and titration of recoverable formaldehyde 
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were extensively studied and improved. Experiments also are described 
that show appreciable conversion of formaldehyde to the nonrecoverable 
form in the presence of casein at 100° C. and above. B. H. Webb 


301. Vitamin A and carotenoids in the blood serum of dairy cattle. 
Chemical methods for determination. D. B. Parrisu, G. H. WIsE, 
AnD J. S. HueHes. Kansas Agr. Expt. Sta., Manhattan. Analyt. 
Chem., 20, 3: 230-233. March, 1948. 


Four methods for the determination of vitamin A and carotenoids were 
compared. When cows received large amounts of vitamin A supplements, 
the results of the vitamin A determination of blood serum were too low if, 
without preliminary saponification, a method was employed that utilized 
carotene precipitation for the removal of interfering substances. Certain 
components of blood serum in addition to carotene interfered with the de- 
termination of vitamin A by the Carr-Price reaction. The interfering sub- 
stances were susceptible to saponification and to milk oxidation. 

B. H. Webb 


302. Factors affecting the keeping quality of dried milk powder. R. A. 
CHAPMAN. Can. Dairy Ice Cream J., 27, 4: 45-46. April, 1948. 


Good quality milk powders can be stored satisfactorily for periods up 
to 2-3 years if they are gas packed in an atmosphere containing 3% or 
less of oxygen. The solubility will not be impaired if the moisture content 
is kept beiow 3%. Ethyl gallate has been found very effective, either in- 
dependently or in conjunction with a pre-heat treatment, in inhibiting 
oxidative deterioration. H. Pyenson 


303. Experimental enterococcal food poisoning in man. A. G. OSLER, 
L. BucHBINDER, AND G. I. STEFFEN. Proc. Soc. Exptl. Biol. Med., 
67: 456-459. 1948. 


Symptoms of acute gastric or intestinal disturbance or both were pro- 
duced in 6, or possible 7, of 26 human volunteers who consumed egg salad, 
custard, or milk in which single strains of Streptococcus fecalis had grown 
for 5 hrs. Attempts to produce similar symptoms in man with 20-hr. cul- 
tures grown in milk or in infusion broth, were unsuccessful. I. Peters 


304. Mineral metabolism studies in dairy cattle. III. Manganese 
metabolism in the lactating bovine. J. THomAs REID AND GEORGE 
M. Warp. N. J. Agr. Expt. Sta., Sussex. J. Nutrition, 35, 5: 591- 
596. May 10, 1948. 


With manganese intakes ranging from 622.4 to 1325.6 mg. daily, cows 
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retained about 154 mg. daily during the first 5 months of lactation. The 
fecal elimination of manganese was proportional to intakes within the 
above range. Manganese in the form of manganese sulfate was utilized as 
well as the manganese of feed. R. K. Waugh 


305. The nutritional value of cheese to the consumer as compared with 
the price of milk. A. L. Gmson. Can. Dairy Ice Cream J., 27, 4: 
62-66. April, 1948. 


A method for calculating the nutritional value of cheese to the con- 
sumer on the basis of the retail price of milk is given in detail. The con- 
stituents of milk and cheese are converted to a common unit basis. The 
unit used is lactose. Using this unit system, tables are given comparing the 
value of 1 lb. of cheese to the consumer as compared with the retail price of 
milk. This method offers a sound system of cost accounting. H.Pyenson 


ICE CREAM 


306. Emulsifying and stabilizing agents for ‘ice cream. Lawrence L. 
Littiz, E. F. Drew Co., Boonton, N. J. Milk Plant Monthly, 37, 
6: 42-48, 50. 1948. 


The author describes fully the role of the basic stabilizers, such as gela- 
tin, sodium alginate, vegetable gums and cellulose gum in ice cream as 
well as emulsifying agents. The emulsifying agent discussed is restricted 
to the fat-soluble type which is a derivative of a natural fat in which the 
fat has been modified so as to form a water soluble group in the molecule. 
The hydrophilic triglyceride added to the ice cream mix upon homogeniza- 
tion is oriented so that the water soluble groups are at the surface of the 
fat globules, thus forming a water soluble coating on the surface of the fat 
globules binding a film of water around the fat and holding it as water of 
hydration. In this way the hydrophilic triglyceride has stabilizing prop- 
erties in that it (a) reduces the amount of water that will be converted 
into ice when the mix is frozen and hardened, (b) the hydrated fat globules 
function as hydrated colloid particles in deflecting the growth of large ice 
erystals into more numerous and smaller crystals and (ce) the fat globules, 
hydrated as a result of the action of the hydrophilic triglyceride, counter- 
act the dehydrating effects of freezing upon the stabilizer and milk pro- 
teins. Probably the most important function of an emulsifying agent in 
ice cream mix is its ability to increase the cohesion of the mix as a result of 
its property of holding a film of bound water around fat globules and the 
ability to retain this bound water through the freezing and hardening 
operations. G. M. Trout 
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307. Emulsifiers—how they improve ice cream. H. L. CAsLer, German- 
town Manufacturing Co., Philadelphia, Pa. Ice Cream Rev., 31, 
10: 52, 54. May, 1948. 


Emulsifiers supplied to the ice cream industry belong to that class of 
chemical compounds known as ‘‘esters.’’ These are combinations of long 
chain fatty acids such as palmitic, stearic or oleic, and a higher alcohol 
such as glycerol or sorbitol. They have an affinity for both water and fat. 
The fatty acid end of the molecule is soluble in fat, whereas the alcohol is 
soluble in water. Furthermore, they are powerful surface active agents, 
7.€., they move to any interface where fat and water come together and 
greatly reduce surface tension, which is the force that tends to cause fat 
to form the largest possible masses. The homogenizer easily can reduce 
the butterfat to sub-microscopie globules with the surface tension force 
removed. The result is a finer textured ice cream. Finally, the esters 
spread out over all interfaces until they entirely surround the tiny fat 
globules, thus forming a protective film which in conjunction with the 
stabilizer prevents clumping of the fat globules. Much the same action is 
believed to occur around the air cells of the finished ice cream, thus im- 
proving overrun and combating shrinkage. Since the dispersing and 
protective actions have no connection with low temperature, better and 
smoother melt-downs usually result. 

Emulsifiers do not take the place of a stabilizer. When a combination 
emulsifier and stabilizer is purchased, the ratio between the two usually is 
correct. When emulsifiers are purchased by themselves, the usual amount 
of stabilizer should be used and the optimum amount of emulsifier should 
be determined by trial. Emulsifiers will give results only in a pasteurized 
and homogenized mix. Only at pasteurizing temperatures does the com- 
plete and intimate contact take place which is necessary for surface action; 
the resulting lowered surface tension merely is an aid to better homogeni- 
zation. It is the homogenizer and emulsifier together which improves the 
emulsion. 

Use of emulsifiers in the margarine industry dates back to 1920, and 
they are commonly used in the baking and confectionery industries. They 
are considered safe and have been proved to be non-toxic. In the purchase 
of an emulsifier for use in ice cream, it is important that a product be 
selected which is fully edible and which is completely free from objection- 
able flavors or odors. W. J. Caulfield 


308. Mix stabilizers and whipping agents in making ice cream. P. H. 
Tracy. Can. Dairy Ice Cream J., 26,10: 42-46. Oct., 1947. 

The sources, manufacture and characteristics of the following mix 

stabilizers and whipping agent are discussed: (a) gelatin; (b) Irish moss; 
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(ce) carob bean; (d) pectin; (e) Dariloid; (f) quince seed extract; (g) 
gums; (h) sodium carboxymethyleellulose and (i) emulsifying agents. 
H. Pyenson 


309. Ice cream shrinkage. H. A. BENDIXEN. Can. Dairy Ice Cream J., 
27,4: 5460. April, 1948. 


The following precautions would be helpful in guarding against ice 
cream shrinkage: (a) avoid freezing the ice cream too stiff in the continu- 
ous freezer; (b) avoid extreme temperature changes or heat shocking; (c) 
use high-quality low-acid dairy products to prevent destabilization of the 
proteins; (d) avoid an excessively high sugar content and especially a high 
dextrose content; and (e) avoid the use of unparaffined cartons or cans, 
banging of the packages, and excessive air circulation directly over the ice 
cream in the storage room. H. Pyenson 


310. Quality in ice cream. E.L. WALKER. Can. Dairy Ice Cream J., 26, 
9: 31. Sept., 1947. 


As high a quality of ice cream can be made with low fat content as 
with high fat content. There is usually a greater per capita consumption 
of ice cream where a high quality of ice cream is produced. Checking 
every product of ice cream for test, taste, color, flavor and texture before 
and after it is manufactured and before it leaves the plant should be a 
standard procedure. H. Pyenson 


311. Formula for the future. W. GrirritrH. Ice Cream Trade J., 44, 5: 
42, 43, 92-95. May, 1948. 


With ice cream sales going down in the face of increasing national 
income, the author makes the following 4 suggestions for turning ice cream 
sales upward: Make a lower butterfat, quality product; go after the pack- 
aged market; clean up the dealer’s store; and get Johnny’s and Mary’s 
nickel. W. H. Martin 


312. High temperature-short time pasteurization of ice cream mix. 
C. M. MintHorn, Chester Dairy Supply Co. Ice Cream Trade J., 
44,5: 70, 70B, 99, 100. May, 1948. 


Lack of suitable equipment has delayed the general use of high-tem- 
perature short-time pasteurization of ice cream mix. In plants where no 
condensing is done and only concentrated products are used, the heating of 
the mix must be done in two stages. The ingredients are placed in a mix- 
ing vat, pumped through a tubular heater, and heated to 125° F. before 
the final pasteurization treatment. In plants using raw products, and 
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where the condensing operation is a part of the mix-making system, the 
ingredients are mixed and pumped through a tubular heater before they 
pass to the vacuum pan for concentration to about 40% solids; this mix- 
ture is pumped into measuring tanks before final pasteurization. In the 
final operation the mix is picked up from the balance tanks with a centrifu- 
gal pump and pumped through a filter and through the first 16 tubes of 
another heater, where the temperature is raised from 120 to 160° F. From 
here the mix goes to 2 homogenizers, one of 1,250-gallon capacity and the 
other 400-gallon capacity per hour, where the mix is homogenized at 160° 
F. The discharges from these 2 homogenizers converge into a return line 
and go back to the heater, where the temperature is raised to 176° F. 
through the last 8 tubes of the heater. From this point, it goes to the 
holding tube, where it is held 22 seconds before going to the ice cream mix 
cooler. In this process the mix is heated to 160° F. before it goes to the 
homogenizers, which are metering pumps. The centrifugal pump is of 
slightly greater capacity than the homogenizers so that there is a continu- 
ous pressure in the suction side of the homogenizer so that no air is incor- 
porated in the mix. W. H. Martin 


313. Latest developments in hardening ice cream. Harry Bitters. Can. 
Dairy Ice Cream J., 26, 10: 66. Oct., 1947. 


With the new method of filling direct in the carton, it is necessary to 
harden at a much faster pace to keep up with the capacity of the freezer. 
A freezing tunnel with a temperature of at least — 40° F. with a blast of 
air circulated over the conveyor carrying the packages works satisfactorily. 
Four 30-in. high-speed fans can harden pint packages in 70 minutes at a 
eapacity of 375 gallons per hr. The conveyor has a variable speed drive. 
The disadvantages are: (a) the oil in bearings and transmission is very 
likely to solidify; (b) leaks cause loss of refrigeration; (c) the formation 
of ice around the conveyor interferes with the operation. Defrosting is 
best accomplished by the use of hot gas. H. Pyenson 


314. Chocolate ice cream. R. A. Simonet, Robert A. Johnston Co., Mil- 
waukee, Wis. Ice Cream Rev., 31, 10: 56, 58,59. May, 1948. 


The ideal combination for flavoring chocolate ice cream is a mixture of 
equal parts of chocolate liquor and cocoa. Such a mixture will have a fat 
content of 34% and a melting point of 92° F. The chocolate mixture plus 
2% additional sugar should be incorporated into the mix at the pasteurizer. 
When homogenized at 1,500—2,000 Ib. pressure, the possibility of specks in 
the finished ice cream is eliminated. Overnight aging will enhance a mel- 
low chocolate flavor free of sharpness. 

Straight chocolate liquor is not recommended for use in ice cream be- 
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cause it does not carry sufficient color and cannot be conveniently pre- 
pared as a paste for addition at the freezer. Cocoa does not carry enough 
of the high melting cocoa fat and the flavor does not remain long enough 
in the mouth. The proposed mixture with a melting point of 92° F. will, 
on the other hand, linger on the taste buds of the mouth long after the 
ice cream has been swallowed. 

Caution is urged against the use of a chocolate product which is too 
acid or alkaline. If a too highly dutched product is used, the ice cream is 
apt to have a dull muddy appearance and may develop greenish spots if 
stored in poorly tinned metal cans without paper liners. Procedures are 
outlined for the production of variegated chocolate ice cream with both 
the batch and continuous freezers. It is strongly recommended that a 
weekly tasting panel be set up to examine all chocolate flavored ice creams 
being offered for sale and to determine what adjustments, if any, should 
be made to satisfy local market demands. W. J. Caulfield 


315. Frozen berry purees and their application in the dairy industry. 
E. H. Can. Dairy Ice J., 26,9:41-43. Sept., 1947. 


Soft ripe fruit is used in the manufacture of purees to obtain an ex- 
cellent product of high flavor. Hard fruit lacks flavor and may produce 
a bitter puree. The two types of purees suitable for ices and ice cream 
are the simple frozen puree and the pectinized puree. The fruit should 
be pulped at a low temperature (35° F.) to prevent oxidation. Thorough 
deaeration is essential to produce purees of better keeping quality. The 
fruit is cleaned, peeled, if necessary, crushed and frozen in barrels or 
enamel-lined cans. Simple purees are suitable for sherbets, ices, Velva fruit, 
and soda fountain flavors and pectinized purees for ribbon or ripple ice 
cream. Formulas are given for the preparation of pectinized purees from 
various berries, pears, nectarine, apricot, Velva fruit, high acid-low pectin 
content fruits and low acid-high pectin content fruits. H. Pyenson 


316. Evaluating the flavor of ice cream. D. V. JosepHson. Can. Dairy 
Ice Cream J., 27,5: 50-56. May, 1948. 


Apart from individual preferences, the composition of ice cream is 
sometimes dictated by the economic and racial status of a community. 
The total flavor response is the result of the 3 separate functions of the 
taste mechanism, taste, touch and smell. All people do not have the same 
degree of development or refinement in their taste functions. The over- 
all flavor of ice cream is a delicate blend of sweet and salty taste responses 
coupled with the olfactory response characteristic of the particular flavor 
in question. The tactual taste receptors on the tongue contribute to the 
over-all flavor by recording the texture and ‘‘feel’’ sensation in the mouth. 
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Some of the factors that influence the efficiency of taste work are sensitivi- 
ties and patterns of taste response of the judges; scoring ranges are too 
wide and do not permit an accurate or tangible evaluation of the product; 
a key or dominant figure whose scores involuntarily become the standard 
for the group; choosing a time for judging samples; too many samples are 
included in each judging session; and taste panels evaluate ice cream in 
terms of their own personal opinion which may not necessarily represent 
the average consumer. Some suggestions for improving tasting technies 
are as follows: (a) calibrate each member of the taste panel and determine 
their relative sensitivities or thresholds to basic, abnormal and deteriora- 
tive flavor qualities; (b) a maximum range of 5 to 6 points should be em- 
ployed; (¢) every judge should have complete freedom in expressing his 
judgments; (d) establish a standard and uniform terminology for describ- 
ing the flavors and textures of ice cream; (e) have ample time for judging; 
(f) judge in room where there are no disturbances or noise; (g) evaluate 
products in terms of consumer’s preference; (h) delete identification marks 
on packages; and (i) a member of the taste panel should not set up the 
samples. H. Pyenson 


317. A consumer taste-test panel. ANoNyMous. Ice Cream Trade J., 44, 
5: 34-35, 95, 96. May, 1948. 


A consumer clinie which regularly tests ice cream has been set up by 
a dairy laboratory at Scranton, Pa. The tasters who form the panel are 
chosen from among professional and business people, housewives and nu- 
tritionists ; participation is by invitation only. ‘‘ Judgment sheets’’ calling 
for scores on appearance, body, texture, and flavor, along with other com- 
ments or criticisms, are used by the testers. These independent taste 
panels provide a guide for the manufacturer to use in the determination of 
the quality of his ice cream. Opinions of these impartial judges can help 
to wipe out many fallacies that exist in the consumer’s mind. A copy 
cf the completed clinical report is furnished to the ice cream manufac- 
turer subscribing to the clinic, and he also receives a laboratory and bac- 
terial analysis showing the percentage of fat, total solids, acidity, homo- 
genization index and standard plate and coliform counts on the ice cream. 

W. H. Martin 


318. Stick novelties operation in medium-sized plant. T. G. Munroe. 
Can. Dairy Ice Cream J., 27, 5: 66-70. May, 1948. 


All products, equipment and methods were standardized after the early 
patent rights were acquired, and this material was controlled by a single 
management. In order to produce stick novelties successfully, it is neces- 
sary to have proper equipment (brine tank), filling molds, sticking by ma- 
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chine, defrosting of molds quickly, chill or drying tunnel and dipping, bag- 
ging, and packing equipment. Some of the most important points in stick 
novelties operation are keeping the operations up to date with the latest 
money-saving equipment of proper capacities, streamline the operations, 
prevent waste of material, cartons, bags, sticks and coating, and use effec- 
tive advertising in the dealers’ stores. H. Pyenson 


319. Trends in the ice cream business. J. L. Do~pnin. Can. Dairy Ice 
Cream J., 27, 4: 32-36. April, 1948. 


Trends in the manufacture and sale of ice cream and suggestions for 
developing marketing of ice cream are discussed. The subjects reviewed 
are batch freezers, continuous freezers, shrinkage, brick ice cream, overrun, 
deep freeze boxes, packed ice cream, advantages of pint packages, and ad- 
vantages of round package. H. Pyenson 


320. New Jersey ice cream men campaign against sale of ice cream by 
weight. ANoNyMous. Ice Cream Rev., 31, 10: 74, 76, 78, 80, 82. 
May, 1948. 


Some of the reasons advanced against the sale of ice cream by weight 
are: (a) It is impossible to produce ice cream with a uniform weight per 
gallon. The weight per unit value is not only influenced by the per cent 
overrun, but by the composition of mix, the added flavors, ete. Since no 
tolerance is allowed in the measurement of products sold by weight under 
the New Jersey law, each package would have to be weighed individually 
and have its exact weight stamped on the container. This would necessi- 
tate extra labor and inventory records would be more complicated. (b) 
The weight system would reduce the efficiency of the individual truck 
driver. More time would be involved in checking out his load at the plant 
and in billing dealers for goods received. -(¢) Extra costs involved in pro- 
ducing ice cream by weight would of necessity have to be passed on to the 
consumer. (d) Sale of ice cream by weight by some 15,000 retailers in 
New Jersey would necessitate the purchase of special scales and would slow 
up service. (e) Sale of ice cream by weight does not mean the consumer 
will receive more value for his money. On the contrary, the practice 
probably would lead to the production of an ice cream with a minimum 
fat content, with the weight increased by the addition of extra sugar solids. 
(f) Retailers and the public are protected against receiving ice cream 
with excessive amounts of overrun by the present New Jersey law, which 
requires that ice cream be manufactured with a minimum weight of 4.5 lb. 
per gallon. (g) Public enforcement of fair measure is much more feasible 
on a volume basis than on a weight basis. The consumer can see when a 
container is not properly filled, but few will have scales to check the 
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weight of the product. (j) Sale of ice cream by weight would lead to un- 
tidiness and carelessness in weighing out the various packages or servings 
at soda fountains. (k) The sale of ice cream by weight has not proved 
successful where it has been tried. The experiment of selling ice cream by 
weight lasted for less than a year in Los Angeles, and was discontinued 
at the request of the druggists association which had sponsored the move. 
(1) The majority of dealers in New Jersey oppose the sale of ice cream by 
weight. (m) There is no great public demand for the sale of ice cream 
by weight. Despite the fact that the New Jersey law now permits the sale 
of ice cream by weight, only a handful of dealers have availed themselves 
of this privilege. 

The ice cream manufacturers of New Jersey make it clear that they are 
not opposed to a law against the sale of ice cream by weight if a just, work- 
able law could be devised. They do oppose a law which would work a hard- 


ship on the public and discriminate against the manufacturers and dealers. 
W. J. Caulfield 


MILK 


321. What constitutes quality in milk. G. M. Trout. Can. Dairy Ice 
Cream J., 26, 9: 32-34. Sept., 1947. 


Different quality factors are emphasized by various groups. The vari- 
ous groups to consider are the consumer, the producer, the processor and 
distributor, the bureau of standards inspector and the milk sanitarian or 
health officer. The following factors enter into a definition of quality milk: 
(a) cream line; (b) appearance; (c) safety; (d) cleanliness; (e) good 
flavor; (f) keeping quality; (g) nutritive quality; (h) low bacteria count; 
(i) esthetic background of production; (j) composition; and (k) miscel- 
laneous, such as freedom from adulterants, no watering, ete. 

H. Pyenson 


322. The time factor in high-temperature short-time pasteurizing. H. B. 
Rosinson AnD C. M. Moss, U. 8. Public Health Service, Dist. 1, 
New York City. J. Milk and Food Technol., 11, 1: 44-51. Jan- 
Feb., 1948. 


The U. S. Public Health Service Milk Ordinance and many state and 
local regulations specify 160° F. for 15 seconds for high-temperature short- 
time pasteurization. The specifications include a safety zone of at least 
9 seconds at 160° F. and conversely of at least 5° F. if the time is 15 sec- 
onds. There appears to be no need for increasing either the time or tem- 
perature beyond those margins established by the fluctuations of the pas- 
teurizer controls. 
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Large errors are inevitable where water runs are used in timing high- 
temperature short-time units. A variation of 26.7% or more was noted 
when water and milk were delivered to the same pump. Therefore milk 
run tests should be used in timing. Both the volume delivered and tem- 
perature fluctuation technics appear to have application in extending water 
run tests to milk by empirical correction. H. H. Weiser 


323. Homogenized milk problems. P. H. Tracy, Univ. of Ill, Urbana. 
Milk Plant Monthly, 37, 6: 58-68. 1948. 


Problems encountered with homogenization of milk include sufficient 
breakdown of the fat globules to prevent fat rising, curd tension reduc- 
tion, prevention of sediment formation, maintenance of low bacterial con- 
tent of the homogenized milk, testing for fat by the Babcock method, curd- 
ling during cookery and flavor defects—particularly rancid and sunlight 
flavors. These defects can be overcome by carrying out the homogeniza- 
tion process effectively through using sufficient pressure, maintaining 
proper temperatures and having valves in good condition. Many data are 
presented showing the effects of numerous processes on sedimentation in 
homogenized milk. If the cell content of non-homogenized milk is less than 
200,000 per ml., likely the homogenized milk will not show enough sedi- 
ment to be of any consequence. A low bacterial count can be obtained 
by washing and sterilizing the homogenizer after each day’s use according 
to prescribed procedures. Especial attention must be paid to keeping 
homogenized milk out of sunlight if the sunshine flavor is to be prevented. 

G. M. Trout 


324. Problems on quality milk production. C. D. MAcKeEnzic. Can. 
Dairy Ice Cream J., 27,4: 39-40. April, 1948. 


The problems relating to high quality milk may be divided into those 
dealing with cleanliness of milk, such as disease and management, and 
those dealing with the nutritive value of the product as affected by breed- 
ing and feeding. The diseases important to eliminate for high quality 
milk production are mastitis, Bang’s disease and tuberculosis. The rela- 
tion of management, sanitation, breeding and feeding is discussed in rela- 
tion to quality milk production. H. Pyenson 


325. Should we have a simple standard of milk quality. G. M. Trout. 
Can. Dairy Ice Cream J., 26,10: 60-62. Oct., 1947. 


Recent advances in production, distribution and public health. point 
more and more toward the realization of a simple standard of quality for 
milk. H. Pyenson 
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326. Prospective milk production and consumption in Canada. B. L. 
CAMPBELL. Can. Dairy Ice Cream J., 27, 3: 68-72. March, 1948. 


A study was made of prospective trends based on dairy, agricultural 


and business statistics and an interpretation of these statistics are given. 
H. Pyenson 


327. Sanitation and its control. G. E. Stantey. Can. Dairy Ice Cream 
J. 26,10: 38-40. Oct., 1947. 


There has been a tremendous expansion in the consumption of milk 
during recent years, but very little has been done to improve the sanitary 
quality of the raw product. The article discusses bacterial counts, mas- 


titis, bacteriological surveys and laboratory methods of control. 
H. Pyenson 


328. Farm inspection for better milk supply. A. E. Berry. Can. Dairy 
Ice Cream J., 27, 2: 64-70. Feb., 1948. 


Looking back over a period of 30 years in Canada, the article discusses : 
(a) control of disease; (b) accomplishments of pasteurization; (c) legisla- 
tion and administration; (d) new health units; (e) qualification of per- 
sonnel; (f) farm inspection by veterinarians; (g) bacterial standards; 
(h) standard for pasteurized milks; (i) factors in farm inspection; (j) 
cleaning of utensils and (k) cooperation of distributors. H. Pyenson 


SANITATION AND CLEANSING 


329. Bottle washing problems. D. H. JAcopson. Can. Dairy Ice Cream 
J., 26,9: 44-50. Sept., 1947. 

Efficient sterilization of bottles is obtained by the use of proper time, 
temperature and caustic strength. The problems in soaker bottle washing 
are: (a) efficient sterilization; (b) complete cleaning and bright appear- 
ance; (c) prevention of etching of glass or color labelling; (d) prevention 
of scale on the washer; and (e) smooth mechanical operation or lubrica- 


tion. Methods of obtaining satisfactory results are discussed. 
H. Pyenson 


330. Can washing in creameries and milk manufacturing plants. P. J. 
BoaaErts. Can. Dairy Ice Cream J., 27, 3: 74-78. March, 1948. 


Milk and cream cans must be sent out from the creamery or milk plant 
to the farm in an absolutely sterile condition whether the cleaning opera- 
tions are conducted by hand or by machine can washing. The methods of 
cleaning mechanical washers are given in detail. H. Pyenson 
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331. Cleaning and sterilizing of dairy equipment. J. S. George. Can. 
Dairy Ice Cream J., 26, 9: 52-53. Sept., 1947. 


The old standard cleaning materials are discussed giving new applica- 
tions for their use. These materials discussed are the carbonates or soda 
cleaners, silicates, phosphates, complex phosphates, caustic soda, washing 
compounds and acid cleaners. The new materials developed are the syn- 
thetic detergents and the quaternary ammonium compounds. 

H. Pyenson 


332. A rapid field test for quaternary ammonium salts used in germicides. 
R. F. Brooks anp G. F. Hucxer, New York State Experiment Sta- 
tion, Geneva, N. Y. J. Milk and Food Technol., 11, 3: 136-138. 
May-June, 1948. 


A rapid routine test for checking quaternary ammonium solutions has 
been proposed. It is not intended to be an accurate quantitative method. 
The method is based on the principle that an excess of a mixture of quater- 
nary salts and ethylene dichloride in the presence of certain anionic indi- 
cators in acid solution produces a yellow-green color in the ethylene di- 
chloride layer of the mixture. This gives a sharp contrast with the blue- 
violet color of the aqueous layer, making the end point more easily visible. 
Approximately 1 ml. of ethylene dichloride is added to 1 ml. of the quater- 
nary ammonium solution in a small bore test tube. The tube is inverted 
to facilitate mixing. Bromphenol blue indicator (buffered at pH 4.5 to 
4.8) is added (one drop to approx. 0.05 ml.) The contents of the tube 
are mixed by inverting after each addition of indicator and allowing the 
layers to separate before adding more indicator. The number of drops of 
indicator required to give a permanent yellow-green color in the ethylene 
dichloride (lower) layer as compared to a blue-violet color in the aqueous 
(upper) layer, indicates the concentration of quaternary ammonium solu- 
tion. H. H. Weiser 


333. Quaternary ammonium and hypochlorite solutions for sanitizing 
dairy utensils and equipment. C. K. Jouns. Can. Dairy Ice 
Cream J., 27,3: 27-29. March, 1948. 


The quaternary ammonium germicides have many desirable properties 
which make them suitable for use in the sanitizing of dairy utensils and 
equipment. In general, they were slightly more effective than the hypo- 
chlorites against gram-positive organisms ; against gram-negative organisms, 
the reverse held true. Cheese starter organisms were killed more readily 
by hypochlorites. The type of water used to prepare dilutions of the two 
types of germicide appeared to have some influence. Tap water solutions 
of ‘‘QA’”’ (one of the quarternaries) were more sensitive to added skim 
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milk than were distilled water solutions, while hypochlorites showed little 
difference. Hypochlorites were much less sensitive to added skim milk 
than is usually believed. While the quaternaries showed some response to 
favorable adjustments in pH and temperature of solution, the response 
was slight compared with that shown by hypochlorite. As preservatives in 
milk, quaternaries are far less effective than formaldehyde. H. Pyenson 


334. Water treatment and the use of chemicals in the creamery. L. R. 
Bryant. Can. Dairy Ice Cream J., 27, 4: 27-30. April, 1948. 


Lack of use, or improper use of water conditioners, water softeners, 
cleaning compounds and sterilizing chemicals can produce large losses 
through breakdown and replacement of equipment, lowered efficiency, in- 
adequate cleaning and sterilizing of both equipment and containers and 
consequent lowering of product quality. The 3 main problems connected 
with the water supply in a creamery are: (a) scale on the surface of any 
heat exchange type of equipment; (b) corrosive action of some water; (c) 
source of water used for washing butter. The following methods of treating 
water are discussed: (a) silicate treatment; (b) chromate treatment; (c) 
complex phosphate threshold treatment; (d) water softening; (e) alkali 
cleaners; and (f) acid cleaners. H. Pyenson 


335. Testing equipment as a practical aid to efficient sanitation. Ler H. 
Minor. Can. Dairy Ice Cream J., 26,10: 48-50. Oct., 1947. 


The service testing equipment that can be used readily to aid efficient 
sanitation includes: (a) a germicidal test kit for determining the amount 
of available chlorine in parts per million in germicidal rinse solutions; (b) 
a film tester for determining the source of film on equipment; (d) a con- 
trol meter which automatically registers on a dial the concentration of a 
cleaning solution by percentage; (d) an alkometer for registering on a dial 
the percentage of caustic concentrations in the washing solution; (e) a titra- 
tion test kit for making chemical tests and titrations; (f) germicidal test 
papers for quickly checking p.p.m. of available chlorine ; and (g) alkacid test 


paper for checking a solution to determine whether acid or alkaline. 
H. Pyenson 


MISCELLANEOUS 


336. The effect of inanition on mammary-gland development and lacta- 
tion. J. F. Sykes, T. R. WRENN, anp S. R. HAuu, Bureau of Dairy 
Industry, USDA, Beltsville, Md. J. Nutrition, 35, 4: 467-476. 
April 10, 1948. 


One group of rats was fed from weaning through pregnancy with feed 
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intake limited to 70% of that received by controls. At parturition, one- 
half of the rats in each group were sacrificed. Mammary gland weight 
at parturition averaged 3.34 g. for the control group and 1.87 g. for the 
restricted diet groups. Following parturition, all remaining rats were 
full fed, and allowed to suckle litters for 21 days, and then sacrificed 
At the end of 21 days, litters of the control group had gained an average of 
163.8 g., the litters of rats restricted during pregnancy 198.3 g. At the end 
of the suckling period average mammary gland weight for the contro! 
group was 283.5 g. and for the group restricted during pregnancy 220.4 g. 
R. K. Waugh 


337. Value of research to dairy industry. W.H.Coox. Can. Dairy Ice 
Cream J., 26, 9: 27-30. Sept., 1947. 


Research is any effort designed to yield something new, whether new 
knowledge, new processes or new products. Canadian industry might in- 
crease its expenditures for research to bring them more in line with the 
research expenditures made by industries in other countries. The article 
deals with (a) the cost of research, including some suggestions as to how 
the limited funds might be used to the best advantage; (b) the specific 
projects of the research program; and (c) the returns to be expected from 
these research expenditures. H. Pyenson 


338. Apparatus for homogenizing mixed liquid ingredients. J. B. Mc- 
Fappen. (Assigned to United Dairy Equipment Co.) U. S. 
Patent 2,441,711, May 18, 1948 (3 claims). Official Gaz. U. S. Pat. 
Office, 610, 3: 669. 1948. 


Two discs, rotating within a casing and in opposite directions, have 
radially spaced concentric projecting blades, so disposed that intimate mix- 
ing of liquid ingredients is effected. Emulsification, comminution and 
mixing are accomplished by impacting the product against the sharp cut- 
ting edge of each blade, the product moving from one blade to another by 
centrifugal force. R. Whitaker 


339. Survey indicates continued trend toward converting boilers to oil 
or gas. ANONYMOUS. Ice Cream Rev., 31,10: 50. May, 1948. 


A survey made in the South Atlantic, South Central, Mountain, and 
Pacific States revealed that 75.6% of the 243 ice cream firms replying to the 
questionnaire are already using gas or oil-fired boilers. Of the 7.5% of 
firms reporting they were contemplating a change in boiler fuels, 45.5% 
indicated they were planning to shift from coal to oil, 13.6% from coal to 
gas, and 9% indicated they planned to shift from oil to coal (because of 
greater economy and because of the uncertainty of oil deliveries). The ice 
cream industry has converted from coal to oil or gas to a greater extent than 
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have other branches of the dairy industry. Only 56.6% of the milk dealers 
and 34.6% of the creameries surveyed were using oil or gas. 

Of 276 ice cream manufacturers replying to a questionnaire on the num- 
ber of boilers, boiler capacity, and loads in their respective plants, over 
half of the plants had boiler capacities of less than 40 h.p., with the number 
of boilers per plant averaging 1.9. The boiler loads of over 75% of the 
plants varied from hour to hour and from day to day, whereas 24.6% of 
the plants indicated they operated with steady boiler loads. In over 60% 
of the plants, 90% or more of the steam generated was used for processing. 
Steam used for heating the building amounted to only 10% of the total 
generated in about half the plants and was less than 30% in over 90% of the 
plants. 

The reasons most frequently given for conversion from coal to oil or gas 
were: cleaner, saves labor, convenient, economical and efficient. Before 
any contemplated changes from coal to oil are made, ice cream manufac- 
turers are cautioned that they should first obtain the assurance of some 
responsible and reputable company that it will take care of their oil require- 


ments on an equal basis in the amount estimated they will require. 
W. J. Caulfield 


340. New developments in the field of refrigeration. W. H. Marrin. 
Can. Dairy Ice Cream J., 26, 9: 60-66. Sept., 1947. 


It is desirable to operate the refrigerating equipment as efficiently and 
economically as possible to maintain a high overall plant efficiency. Impor- 
tant points to remember are: (a) operate with as high an evaporating tem- 
perature as possible; (b) the coldest water available should be used for 
condensing purposes at a rate of about 3 U. S. gallons per ton-minute; (c) 
remove air or foreign gas from the system; (d) operate with as low dis- 
charge pressure and as high suction pressure as possible; (e) save refrigera- 
tion by regenerative processes and by using water. Other details discussed 
are evaporative condensers, moisture in the system and refrigeration con- 
trols. H. Pyenson 


341. Family consumption and dairy products. ANNA M. Speers. Can. 
Dairy Ice Cream J., 27,5: 42-48. May, 1948. 

The consumption of dairy products depends upon national income, edu- 
cational efforts, food expenditure, number of adults and number of children 
in the household. Milk utilization is a factor in the amount of milk used. 
The consumer wants safe milk, milk labelled as to grade, and square con- 
tainers, preferably glass. In a sample group study of 70 families that 
average $1,820 per year, as prices rose, they began to stop buying clothing, 
household furnishings and utensils, and decreased expenditures on recrea- 
tional gifts. The largest portion of the budgets of these families is today 
being spent on food, shelter, fuel and light. H. Pyenson 
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Phase Microscope 


EQUIPMENT AND APPLICATIONS 


This new booklet includes: 
* A brief history of phase microscopy. * The two Spencer phase condensers—turret 
* Schematic diagram of light path. and single unit. 
* Non-mathematical explanation of theory. * Spencer phase microscopes and suggested op- 
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hase microscopy — oan suitable ob- * Complete bibliography on phase microscopy. 
jectives for each application. * Numerous photomicrographs and other il- 
List of Spencer phase objectives in dark, lustrations. 
bright and B-minus contrast. 


Much of this information has never 
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Cherry-Burrell’s 
new, all-stainless 
Superplate Shor- 
time, the indus- 
try’s most 
vanced plate-ty 
pasteurizer ; 
available in in, 
zinc metallized, 
painted ‘finish 
models. 


Superplate in stainless steel—the conclu- 
sive answer to the need for more sanitary 
pasteurizing equip t—-and better per- 
formance. 

. .- And along with the basic advantages 
of its new all-stainless finish, Superplate 
offers extra-performance features that 
will do much to combat higher processing 
costs, today and tomorrow. 

Superplate’s well-proved ability to save 
space, steam, labor and time has been ad- 


WAYS 


The New Superplate Stainless Steel 


vanced with the development of more 
efficient plate construction. These new 
plates provide greater heat transfer, are 
individually removable, have Supertite 
bonded gaskets, are easy to clean; make 
the best use of the heating or cooling 
medium for maximum efficiency in heat 
transfer. There are many more new 
Superplate features that suggest an early 
conference with your Cherry-Burrel! rep- 
resentative. 


CHERRY-BURRELL CORPORATION 


General Sales and Executive Office: 


427 W. Randolph Street, Chicago 6, Ill. 
Milk and Food Plant Equipment and Supplies 
FACTORIES, WAREHOUSES, BRANCHES, OFFICES OR DISTRIBUTORS 


AT YOUR SERVICE IN 56 CITIES 


Your advertisement is being read in every State and in 25 Foreign Countries 
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of Cultured Dairy Products. 
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GAULIN HOMOGENIZERS 


THE double duty MACHINE 
THAT CUTS PLANT EXPENSE 


eo economical Gaulin Homogenizer is a flexible 
machine, the equivalent of several homogenizers 
in one. 


This means that the same Gaulin machine will cor- 
rectly homogenize many different products. And 
what ever the product, the famous patented Two 
Stage Gaulin Valve gives you positive control of uni- 
formity and viscosity, whether you process milk, ice cream, cream cheese, condensed or evap- 
orated milk, or other dairy items. 


FLEXIBILITY is just one of the many important economy features of Gaulin Homogenizers 
. that mean lower operating cost and more profit for you. Investigate, or send order 
now for a Gaulin in correct size to meet your needs. 


Write for free 20-page illustrated color booklet, TODAY! 
4a _ MANTON GAULIN MFG. CO., INC. 
Tain & 44 Garden Street © Everett 49, Mass. 


romocenszers HIGH PRESSURE PUMPS 


Immediate Delivery 
On All Gaulin 
Homogenizers 


use 


Orvus, the time-tested wetting agent 
and synthetic detergent 


Orvus loses none of its cleaning effi- 
—hoosts the efficiency of the alkali ciency in hardest water. Easy to use... 
—assures thorough emulsification economical .. . a little goes a long way 
—reduces bottle re-runs, particularly in your soaker tanks. 

on chocolate drink bottles For further particulars about Orvus, write | 
—decreases solution drag-out by PROCTER & GAMBLE 


greatly lowering surface tension P.O. BOX 599 — CINCINNATI 1, OHIO 


Your advertisement is being read in every State and in 25 Foreign Countries 
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QUALITY MILK 
PRODUCTION 


NEW METHODS 


. FOR CLEANING MILKING EQUIPMENT 


Way 


KLEER-MOR 


Completely emulsifies and 
removes fats and 
greases 0” milking 


Not herd water 
le to hands — sudses 
— rinses free. 


N U-KLEEN 
eplaces alkali and lye 


it eliminates 
IT 


Quick, "efficient, 
nomi 


KLENZADE X-4 


Is the sure, effective, low 
¢ost bactericide for 


KLENZADE 
-KLENZADE PRODUCTS 


INCORPORATED 


BELOIT, WISCONSIN | 


CHEMICAL CLEANING SPECIALISTS SERVING 
DAIRY INDUSTRY WITH CONVENIENTLY. 
~ LOCATED. BRANCH OFFICES, WAREHOUSES | 

AND DISTRIBUTORS IN PRINCIPAL CITIES 

THROUGHOUT THE NATION 


CERELOSE 


BRAND 
dextrose sugar 


GLOBE 


BRAND 


corn syrup 
* 
The use of these products im- 
proves the flavor, texture and 
eating qualities of ice cream, 
sherbets, water-ices and other 
dairy products. 
Our technical staff is ready 


to consult with you without 
obligation. 


CORN PRODUCTS 
SALES COMPANY 


17 BATTERY PLACE * NEW YORK 4, N. Y. 
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| 
— 
j ing milking equipment and 
. utensils. Acts quickly — 
simple to use — safe — 
_. leaves no film—no sediment. 
x 


MAKES A GOOD MIXER! 


Seriously, if rapid salt solubility is a particular 
problem in your manufacturing or processing, 
you should know why Diamond Crystal Alberger 
Process Salt is such a fine “mixer.” 

Unlike slow crystallization methods, the 
Alberger system makes use of high brine pres- 
sure which is developed to such an extent that 
super-saturation takes place in a special cham- 
ber. When this pressure is suddenly released, 
the salt is literally blasted out of solution into 
fine “flasher flakes”—in a split second! 


These microscopic “flasher flakes” differ from 
the usual type of salt crystal because they pos- 
sess a high specific surface which permits them 
to dissolve faster than ordinary salt crystals. 

If you require a quick-dissolving salt, count 
on Diamond Crystal Alberger Salt for more 
rapid solubility. Our Technical Director will 
gladly recommend, for your use, the correct 
Diamond Crystal product. Write: Diamond 
Crystal, Dept. H-17, St. Clair, Mich. 


DIAMOND CRYSTAL 
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FLAV-0-LAC 
FLAKES 


THE CULTURE 


of definitely better 
flavor & aroma pro- 
ducing qualities. 


The standard with 
foremost operators, 
agricultural schools & 
colleges. 


FLAV-0O-LAC FLAKES 


(shown) produce a 
quart of the finest 
starter on a single 
Single 
ottles $2.00. 


SPECIAL FLAV-O-LAC FLAKES “40” 
produce 40 quarts of starter on a single prop- 
agation. Single bottles $3.50. Plus + 
Free Culture Manual of Fermented Milk P: 
ucts on request. 

Pioneers in Spectro-chemical, Chemical and 

yo Determinations of Vitamins 

Nicotinic Acid, Pantothenic Acid, Be, 

o’é Py in ’ Dairy and Food Products. ( Vitamin 
‘4 eacluded) inquiries invited. 


THE 


DAIRY LABORATORIES 


DALABRE 


ASSOCIATES 
23rd & Locust Sts., Phila. 3, Pa. ASSOCIATES 
BRANCHES 
New York Baltimore Washington 


See our catalog in Dairy Industries Catalog 


For Top Quality Dairy Products 


"CHR. “HANSEN'S: LABORATORY, INC. 
MILWAUKEE 14, WISCONSIN 
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You won’t find a sanitation program 
today that is much simpler than the B-K 
Plan...at such low cost. You will get 
results with it, if you follow the easy direc- 
tions. But remember—no system can pro- 
duce these results without a certain amount 
of cleaning and good old fashioned 
elbow grease. 

The B-K Plan stresses, after use, first the 
rinsing of utensils and equipment in cold 
water and then the scrubbing in hot 
water containing soapless General Manual 
Kleanser. Before milking, rinse milking 
machines, and utensils, and wipe cow’s 
udder and teats with efficient, inexpensive 
B-K solution. These simple steps have 
helped many average-size farms get sur- 
prisingly low counts. 

B-K* Chlorine-Bearing Powder contains 
50% available chlorine. It speedily sani- 
tizes dairy utensils and reduces the number 
of bacteria that result in poor quality... 
thermodurics and others. General Manual 
Kleanser loosens milk solids and really cleans. 


Farm operating costs remain high ... and 
past experience shows that milk prices are 
sometimes reduced without a proportionate 
lowering of costs. Recommend the simple, 
economical B-K Plan and you will help both 
farmer and city milk supply. 


Literature explaining the role of bacteria 
in milk and their control is available for 
farmers. Programs of education also on 
request. Send for them—by writing to B-K 
Division, Pennsylvania Salt Manufacturing 
Company, 1000 Widener Building, Phila- 
delphia 7, Pa. 

“Reg. U. S. Pat. Off. 


(PENN(®/SALT/ 
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OWNER 
Divoluxe cuts 
cleaning and 
labor costs... 
saves me 
money ! 


SUPERINTENDENT 
Divoluxe cleans 
OL thoroughly . . 
reduces mainte- 
NER nance, speeds 
E production !” 


CLEAN-UP CREW 
Divoluxe is easy 
on hands... 
makes tough clean- 
up jobs simple, 
easy !” 


pDIVOL 


Fast, Easy, Economical Approach 
to Tough Cleaning Problems! 


Yes, Dairy plant owners, superintendents and clean- 
up crews agree there’s nothing quite like Divoluxe 
for perfect results on extra difficult cleaning jobs! 


That’s because Divoluxe gives 1. Improved, “Ad- 
vanced Type” Water Softening Action .. . 2. 
Powerful Wetting Action . . . 3. Greatly In- 
creased Emulsifying Action . . . 4. Complete Free- 
Rinsing Action ... 5. Superior Sudsing Action. . . 
6. Rapid Solubility! In addition, Divoluxe is safe 
for use on metals . . . gentle on hands . . . non- 
caking ! 


The outstanding superiority of Divoluxe has been 
proved by extensive laboratory tests . . . confirmed 
by wide application and acceptance in the field! For 
complete information, call your Diversey D-Man or 
write: 


FREE FOLDER! 
For the complete story on the amaz- 
ing cleaning action of Divoluxe, 

write today for your copy of this in- ae 
formative folder ! 


The Diversey Corporation, 53 West Jackson Blvd., 
Chicago 4, Ill. In Canada: The Diversey Corpora- 
tion (Canada) Ltd., Toronto, Ontario. 
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BREEDER’S EQUIPMENT CO. 


Supplies for Artificial Insemination of Animale 


FLOURTOWN, PA. 


ARTIFICIAL INSEMINATION 


A technical service which contributes so 
much to the Dairy Industry is worthy of 
the recognition accorded to other scientific 
achievements in the same field. 

The technician engaged in this work is a 
true specialist who requires special equip- 
ment, designed and manufactured for a 
special purpose. 

The period of makeshift and improvised 
apparatus is past. 

Our facilities are devoted exclusively to 


the production of the most efficient instru- 
ments for successful artificial insemination. 


Write for a copy of our newest catalog, 
which is now available. 


RENNET and COLOR 


Strong, clean Rennet is important 
in the making and curing of 
cheese. Use Marschall Rennet 
generously for maximum results. 


MARSCHALL 


DAIRY LABORATORY, INC. 
MADISON 3, WISCONSIN 
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FOR 
BAUSCH & LOMB 
DAIRY 
MICROSCOPE 


ive method to 


correct the particular trouble whether it is 
dirty utensils, mastitis, poor cooling or other 


F 
sion, a specially eyepiece disc can 


NOW AVAILABLE FOR REASONABLY PROMPT DELIVERY 


The Bausch & Lomb Dairy Microscope 
31-21-55-63 is illustrated above. It is spe- 
cially calibrated for 300,000 factor for use in 


M 
of Dairy Products” published by the Ameri- 
can Public Health Association. 


The microscope comes equipped with three 
png (10, 43 in a standard 


Additional lenses and accessories will be 
available for adapting this microscope to mold 
counting work in creameries. 


CHECK WITH CP 


B&L Microscopes Are Sold 
Nationally to the Dairy Industry by 


Creamery Package 


THE CREAMERY PACKAGE MFG. 


COMPANY 


1243 W. Washington Blvd., Chicago 7, Ill. 


CREAMERY PACKAGE MFG, CO. OF CANADA, LTD., 267 King Street West, Toronto 2, Ontario 
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“| 
Today, more than ever, quality control is vital eel 
f to the success of the modern dairy products 
ie plants. One of the most valuable tools for the 
‘. plant laboratory - the field control man in 
checking quality a good microscope spe- 
HF cially calibrated for dairy work. making direct microscopic counts on milk 
; Creamery Package is pleased to offer the using the standard Breed Count as described 
: Industry the Bausch & Lomb Dairy Micro- 
f scope (No. 31-21-55-63) specially calibrated 
3 for the Breed method of direct microscopic 
; count on milk. : 
evaluate and help improve the power eyepiece for the Breed Count; a me- 
: raw milk supply. Using the Breed Count, chanical stage for ease in handling the slide; 
the Plant Laboratory or the Fieldman can Abbe condenser in rack and pinion focusing 
readily count and classify types of bacteria mount; wooden carrying case with lock. 
in a patron’s milk. Armed with this infor- - 
Causes. 


Culture Media for Examination of 


MILK and DAIRY PRODUCTS 
for Plate Counts 


Bacto-TryPToNE GLucosE Extract AGAR is recommended for 
routine plate counts of bacteria in milk. This medium conforms 
to all requirements of “Standard Methods for the Examination 
of Dairy Products” of the American Public Health Association, 
except that it does not contain skim milk. 

Bacto-ProTeosE TRYPTONE AGAR is recommended for 
determinations of the total bacterial plate count of certified milk. 
This medium is prepared according to the specifications of 
“Methods and Standards for Certified Milk” of the American 
Association of Medical Milk Commissions. 


for Detection of Coliform Bacteria 


Bacto-VIo.LeTt Rep Bite Acar is widely used for direct plate 
counts of coliform bacteria. Upon plates of this ium 
accurate counts of these organisms are readily obtained. 

Bacto GREEN BILE 2% 

Bacto-ForMATE RICINOLEATE BROTH are very useful liquid 
media for detection of coliform bacteria in milk. Use of 
media is approved in “Standard Methods.” 


for Detection of Molds 


Bacto-Potato DExTROSE AGAR is an excellent medium for 
detection and enumeration of molds and yeasts in butter and 
other dairy products. The formula of this medium corresponds 
exactly with that specified in “Standard Methods.” 

Bacto-Matt AGanr is also widely used for determinations of the 
mold and yeast count of dairy products and for control of the 
sanitary conditions of manufacture. 


for Cultivation of Lactobacilli 


Bacto-Tomato Juice AGAR 

Bacto-Trypsin Dicest AGAR support luxuriant and characteristic 
growth of Lactobacillus acidophilus, and are well adapted for use 
in establishing the number of viable organisms in acidophilus 
products. These media are also widely used for estimation of 
the degree of implantation by L. acidophilus. 7 


Specify “DIFCO” 
THE TRADE NAME OF THE PIONEERS 
In the Research and Development of Bacto-Peptone and Dehydrated Culture Media. 


Dirco LABORATORIES 
DETROIT 1, MICHIGAN 
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